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VIRAL VARIANTS, DETECTION AND USE 
BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates generally to viral variants exhibiting reduced sensitivity to 
particular agents and/or reduced interactivity with immunological reagents. More 
particularly, the present invention is directed to hepatitis B virus (HBV) variants exhibiting 
complete or partial resistance to nucleoside or nucleotide analogs and/or reduced 
interactivity with antibodies to viral surface components including reduced sensitivity to 
these antibodies. The present invention further contemplates assays for detecting such viral 
variants, which assays are useful in monitoring anti-viral therapeutic regimens and in 
developing new or modified vaccines directed against viral agents and in particular HBV 
variants. The present invention also contemplates the use of the viral variants to screen for 
and/or develop or design agents capable of inhibiting infection, replication and/or release 
of the virus. 

DESCRIPTION OF THE PRIOR ART 

Bibliographic details of the publications referred to in this specification are also collected 
at the end of the description. 

The reference to any prior art in this specification is not, and should not be taken as, an 
acknowledgment or any form of suggestion that that prior art forms part of the common 
general knowledge in any country. 

Hepatitis B virus (HBV) can cause debilitating disease conditions and can lead to acute 
liver failure. HBV is a DNA virus which replicates via an RNA intermediate and utilizes 
reverse transcription in its replication strategy (Summers and Mason, Cell 29: 403-415, 
1982). The HBV genome is of a complex nature having a partially double-stranded DNA 
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structure with overlapping open reading frames encoding surface, core, polymerase and X 
genes. The complex nature of the HBV genome is represented in Figure 1 . The polymerase 
consists of four functional regions, the terminal protein (TP), spacer, reverse transcriptase . 
(rt) and ribonuclease (RNAse). 

5 

The polymerase gene of HBV overlaps the envelope gene, mutations in the catalytic 
domain of the polymerase gene can also affect the nucleotide and the deduced amino acid 
sequence of the envelope protein and vice versa. In particular, the genetic sequence for the 
neutralization domain of HBV known as the V determinant, which is found within the 
10 HBsAg and located between amino acids 99 and 169, actually overlaps the major catalytic 
regions of the viral polymerase protein and in particular domains A and B. 

The presence of an HBV DNA polymerase has led to the proposition that nucleoside or 
nucleotide analogs could act as effective anti-viral agents. Examples of nucleoside analogs 

15 currently being tested are penciclovir and its oral form (FCV) [Vere Hodge, Antiviral 
Chem Chemother 4: 67-84, 1993; Boyd et aL, Antiviral Chem Chemother. 32: 358-363, 
1987; Kruger et al t Hepatology 22: 219A, 1994; Main et aL, J. Viral Hepatitis 3: 21 1-215, 
1996], LainivudinefO-^'-deoxy-S'-lhiacytidine]; (3TC or LMV) [Severini et aL, 
Antimicrobial Agents Chemother. 39: 430-435, 1995; Dienstag et aL, New England J Med 

20 333: 1657-1661, 1995]. New nucleoside or nucleotide analogs which have already 
progressed to clinical trials include the pyrimidines Emtricitabine, ((-)-P-L-2'-3'-dideoxy- 
5-fluoro-3'-thiacydidine; FTC), the 5-fluoro derivative of 3TC, and Clevudine (l-(2- 
fluoro-5-methyl-i8-L-arabino-furanosyl) uracil; L-FMAU), a thymidine analog. Like 3TC, 
these are pyrimidine derivatives with an unnatural "L"- configuration. Several purine 

25 derivatives have also progressed to clinical trials; they include Entecavir (BMS-200, 475; 
ETV), a carbocyclic deoxyguanosine analog, diaminopurine dioxolane (DAPD), an oral 
pro-drug for dioxolane guanine ((-)-P-D-2-aminopurine dioxolane; DXG) and Adefovir 
dipivoxil, an oral prodrug for the acyclic deoxyadenosine monophosphate nucleoside 
analog Adefovir (9-[phosphonyl-methoxyethyl]-adenine; PMEA): Other drugs in pre- 

30 clincial and clinical trials include include FLG [Medivir], ACH-126,443 (L-d4C) 
[Archillion Pharmaceuticals], ICN 2001-3 (ICN) and Racivir (RCV) [Pharmassett]. 
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Whilst these agents are highly effective in inhibiting HBV DNA synthesis, there is the 
potential for resistant mutants of HBV to emerge during long term antiviral chemotherapy. 
In patients on prolonged LMV therapy, key resistance mutations are selected in the rt 
5 domain within the polymerase at rtM204I/V +/- rtL180M as well as other mutations. The 
nomenclature used for the polymerase mutations is in accordance with that proposed by 
Stuyver et al, 2001, supra. LMV is a nucleoside analog that has been approved for use 
against chronic HBV infection. LMV is a particularly potent inhibitor of HBV replication 
and reduces HBV DNA titres in the sera of chronically infected patients after orthotopic 
10 liver transplantation (OLT) by inhibiting viral DNA synthesis. LMV monotherapy seems 
unlikely to be able to control HBV replication in the longer term. This is because 
emergence of LMV-resistant strains of HBV seems almost inevitable during monotherapy. 

Adefovir dipivoxil (ADV: formerly, bis-pom PMEA) is an orally available prodrug of the 
15 acyclic deoxyadenosine monophosphate analog adefovir (formerly, PMEA) (Figure 2). 
ADV is also a potent inhibitor of HBV replication and has recently been given FDA 
approval for use against chronic HBV infection. Adefovir dipivoxil differs from other 
agents in this class in that it is a nucleotide (vs. nucleoside) analog and as such bypasses 
the first phosphorylation reaction during drug activation. This step is often rate-limiting. 
20 Adefovir dipivoxil has demonstrated clinical activity against both wild-type and 
lamivudine-resistant strains of HBV and is currently in phase IH clinical Testing (Gilson et 
al, J Viral Hepat 6: 387-395, 1999; Perrillo et al, Hepatology 32: 129-134, 2000; Peters 
et al, Transplantation 68: 1912-1914, 1999; Benhamou et al, Lancet 358: 718-723, 
2001). During phase II studies a 30 mg daily dose of adefovir dipivoxil resulted in a mean 
25 4 logio decrease in viremia over 12 weeks (Heathcote et al, Hepatology 28: A620, 1998). 

ADV is a substituted acyclic nucleoside phosphonate. This class of compounds also 
includes tenofovir disoproxil fumarate (also referred to as tenofovir DF, or tenofovir, or 
(TFV) or 9-R-(2-phosphonomethoxypropyl)adenine (PMPA) and is marketed as Viread by 
30 Gilead sciences). 
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TFV has antiviral activity against both HBV and HIV (Ying et al, J Viral Hepat 7(2): 
161-165, 2000; Ying et al, 1 Viral Hepat 7(1): 79-83, 2000; Suo et al % J Biol Chem. 
273(42): 27250-27258. 1998). 

5 FTC has activity against HBV and HIV (Frick et al, Antimicrob Agents Chemother 37: 
2285-2292, 1993). 

Nucleoside or nucleotide analog therapy may be administered as monotherapy or 
combination therapy where two or more nucleoside or nucleotide analogs may be 
10 administered. The nucleoside or nucleotide analogs may also be administered in 
combination with other antiviral agents such as interferon or hepatitis B immunoglobulin 
(HBIG). 

There is a need to monitor for the emergence of nucleoside/nucleotide^analog- or antibody- 
15 resistant strains of HBV and to develop diagnostic protocols to detect these resistant 
viruses and/or to use them to screen for and/or develop or design agents having properties 
making than useful as anti-viral agents. Defective forms of these resistant strains or 
antigenic components therefrom are also proposed to be useful in the development of 
therapeutic vaccine compositions as are antibodies directed to viral surface components. 
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SUMMARY OF THE INVENTION 

Throughout this specification, unless the context requires otherwise, the word "comprise", 
or variations such as "comprises" or "comprising", will be understood to imply the 
5 inclusion of a stated element or integer or group of elements or integers but not the 
exclusion of any other element or integer or group of elements or integers. 

Nucleotide and amino acid sequences are referred to by a sequence identifier number (SEQ 
ID NO:). The SEQ ID NOs: correspond numerically to the sequence identifiers <400>1 
10 (SEQ ID NO:l), <400>2 (SEQ ID NO:2), etc. A summary of the sequence identifiers is 
provided in Table 1 . A sequence listing is provided after the claims. 

Specific mutations in an amino acid sequence are represented herein as "XaainXaa 2 " 
where Xaai is the original amino acid residue before mutation, n is the residue number and 

15 Xaa2 is the mutant amino acid. The abbreviation 4< Xaa" may be the three letter or single 
letter (i.e. "X") code. An "rt" before "XaainXaa 2 " means "reverse transcriptase". An "s" 
means an envelope gene. The amino acid residues for HBV DNA polymerase are 
numbered with the residue methionine in the motif Tyr Met Asp Asp (YMDD) being 
residue number 204 (Stuyver et al, Hepatology 33: 751-757, 2001). The amino acid 

20 residues for hepatitis B virus surface antigen are number according to Norder et al (/. 
Gen. Virol 74: 341-1348, 1993). Both single and three letter abbreviations are used to 
define amino acid residues and these are summarized in Table 2. 

In accordance with the present invention, the selection of HBV variants is identified in 
25 patients (Patient A, C and D) with chronic HBV infection treated with ADV and liver 
transplant patients (Patients B and E) treated with both ADV and LMV post-OLT or ADV 
post-transplant. HBV variants from Patients F, G and H were also identified following 
similar treatments. Variants of HBV are identified during ADV or combination ADV and 
LMV treatment with mutations in the HBV DNA polymerase gene which reduce the 
30 sensitivity of HBV to this nucleoside analog. Consequently, HBV rt variants are 
contemplated which are resistant to, or which exhibit reduced sensitivity to, ADV, 
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LMV,TFV, FTC, ADV and LMV, ADV and TFV, LMV and TFV, FTC and AD V, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV 
and/or optionally other nucleoside or nucleotide analogs or other anti-HBV agentsor 
5 combinations thereof . Corresponding mutations in the surface antigen also occur. The 
identification of these HBV variants is important for the development of assays to monitor 
ADV, LMV, FTC and/or TFV resistance and/or resistance to other nucleoside or 
nucleotide analogs or other anti-HBV agents or combinations thereof and to screen for 
agents which are useful as alternative therapeutic agents. 

10 

Reference herein to "anti-HBV agents'* includes nucleoside and nucleotide analogs as well 
as immunological reagents (e.g. antibodies to HBV surface components) and chemical, 
proteinaceous and nucleic acid agents which inhibit or otherwise interfere with viral 
replication, maintenance, infection, assembly or release. 

15 

The detection of such HBV variants is particularly important in the management of 
therapeutic protocols including the selection of appropriate agents for treating HBV 
infection. The method of this aspect of the present invention is predicated in part on 
monitoring the development in a subject of an increased HBV load in the presence of a 
20 nucleoside or nucleotide analog or other anti-HBV agents or combinations thereof. The 
clinician is then able to modify an existing treatment protocol or select an appropriate 
treatment protocol accordingly. 

Accordingly, one aspect of the present invention is directed to an isolated HBV variant 
comprising a nucleotide mutation in a gene encoding a DNA polymerase resulting in at 
least one amino acid addition, substitution and/or deletion to the DNA polymerase and 
which exhibits decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
nucleotide analogs or other anti-HBV agents or combinations thereof. The variant HBV 
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comprises a mutation in an overlapping open reading frame in its genome in a region 
defined by one or more of domains F and G and domain A through to E of HBV DNA 
polymerase. 

5 Another aspect of the present invention provides an isolated HBV variant comprising a 
nucleotide mutation in the S gene resulting in at least one amino acid addition, substitution 
and/or deletion to the surface antigen and which exhibits decreased sensitivity to ADV, 
LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 
10 TFV and FTC and LMV, or ADV and FTC and LMV and TFV, ADV and LMV and FTC, 
and/or optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 
combinations thereof. 

Useful mutants in the rt region include, in one embodiment, rtS21A, rtL122F, rtN124H, 
15 HH126R, rtT28N, rtP130Q, rtD131N_and rtY135C; in another embodiment, 
rt/N/S/T/I/VS3D, rtY126Q, rtL180M, rtS202G, rtI204V and rtI235I/M; in a further 
embodiment, rtN53D, rtY54H, rtS57P, rtL91L rtSlloT, HF122L, rtY124H, rtV134D, 
rtY141Y/F, rtL145M, rtF151F/Y, rtA181T, rtK212R, HL217R, rtS219A rtN236T and 
rtN238D; in yet another embodiment, rtS78T, rtV84M, rtY126C, rtV191I, rtM204I and 
20 rtV214A and in yet another embodiment, rtH90D and rtL/F108L; and in still a further 
embodiment, rtL157L/M, rtA181V and rtV207I and in yet a further embodiment, rtL80V, 
rtP109S, rtI163V, rtL229M and rtN/H/A/S/Q238K; and in another embodiment, rtS78S/T, 
rtN118N/S, rtN139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and 
HN238N/H or a combination thereof or an equivalent mutation. 

25 

Other HBV variants are also contemplated with mutations in rt at rfK32, rfN33, rtP34, 
rtH35 and rtT37 (these are upstream of the F domain of the DNA polymerase), rtP59, 
rtK60, rtF61, rtA62 and rtV63 (these are located between the F and A domains), rtD83, 
rtV84, rtS85, rtA86, rtY89, rtH90 and rtl/L91 (these are located within the A domain and 
30 the region immediately prior to and following), rtP177, rtF178, rtL179, rtL180, rtA181, 
rtQ182, rtF183 and rtT184 (these are located in the B domain), rtM204 and rtY203 (these 
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are located in the C domain), rt235, rt236, rt237, rt238 and rt239 (these are located in the D 
domain) and rt247, rt248, rt249, rt250 and rt251 (these are located in the E domain) or a 
combination thereof or an equivalent mutation. 

5 Useful mutants are provided below (see also Tables 16 and 17): 

K32M/F/P/S/T/W/Y/V/A/P^ 
N33D/C/Q/E/G/HXI/iyK/^ 

10 H35I/L/K/M/Fyp/S/T/W/^^ 

T3m/Y/V/A/Rm/D/aq/E/G/H/UUKM/FmS/<M(^ani 

?59Snm/Y/V/A/Rm/D/C/Q/E/G/WUUK/M/F/dQmo^ 

K60M/F/P/S/T/W/VW/A^ 

F61P/S/T/W/YW/A/R/N/D/^^^^ 
15 A62Ml/D/C/Q/WG/HfiaJKMF/P/Sn:/W/Y/V/deletioii; 

D83C/Q/E/G/H/I/UK/M/F/P/S/^^ 

VS4A/RmfD/aQfEJG/H/l/L/K/M/FfP/S/T/Wmd6l^o^ 

SS5im/YfV/A/R/^/D/aQ/E/G/E/UlJKM/Ff?/deledori; 
20 A86Rmm/OQ/E/G/U/I/IJK/M/F/P/Sn:/W/YV/delG^ 

Y%9V/A/Rm/D/aQ/E/G/H/mJ¥UWF/P/Sn/W/deledon; 

H901/L/K/M/F/P/S/T/W/YA^/A/R/N/D/aQyB/^ 

I/L91K/M/F/P/S/T/W/YA^/A/R/N/D/C/Qm/G/H/deletion; 

P177S/T/W/Y/V/A/R/N/D^ 
25 Fl78P/Sn/wr{/V/A/Rm/D/C/Q/E/G/H/mJKmdeletioT^ 

L179K/M/F/P/S/TAVATA^/AyR/N/D/C/Q/E/G/H/I/deletion; 

LI 80K/M/F/P/S/r/W/YMA/R/N/D/C/Q/E/G/H/l/deletion; 

Al 81R^/D/C/Q/E/G^EiMyKM/F/P/Snr/W/YA^/deletion; 

Ql 83E/G/HMVKM^yP/S/T/W/YA^/A^N/D/C/deletion; 
30 F183P/S/T/W/Y/V/A/R/N/D^ 

T184W/Y/V/A/R/N/D/aQ/E/G/H^^ 
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Y203V/AmMm/C/Qm/G/HMJKMff/P/S/T/W/demon; 

I235K/M/F/P/S/r/W/YA^/A/RyN/D/C/Q/E/G/H71/deletion; 
N236D/C/Q/E/G/H/I^7K/M/F/P/S/T/W/YA^/A/^ 

P237S/T/W/Y/V/A/R/N/0)/^^^^ 

N238D/aQ/E/G/H/I/UK/M/F/P/S/T/W/YA^/A/R/deleti^ 

m3&WJKM/F/P/SnW/Y/V/A/fUN/D/C/Q/EJG/deletion; 

A238R^/D/C/Q/E/G/H^KA4^/P/S/T/W/YA^/deletion; 
10 S239TAV/YA^/A^m/D/C/Q/E/G/HM^KM^/P/deletion; 

Q23SWG/HmJKMWfP/S/T/W/Y/V/A^UN/D/adQletioii; 

K239M^/P/S/T/W/YA^/A/RyN/D/C/Q/E/G/H/I/Udeletion; 

IJlAllUM/FlPimrNlYMAfMilDICIQJWGIWtel&o^ 

N248D/C/Q/E/G/H/I/I/K/^ 
15 m48I/IJK/M/F/P/S/T/W/Y/V/A^ 

F249P/S/T/W/Y/V/A/R/N/D/C/^^ 

M250F/P/S/T/W/YMA^E^/D/C/Q/E/G/H^iyK/deletion; 

G251H/I/I7K/M/F^ and 

V251A7R/N/D/C/Q/E/G/H/I/IV^^ 

20 

Reference above to "deletion" means that the first mentioned amino acid before the residue 
number has been deleted. 

Useful mutations in the S gene include, in one embodiment, sP120T, sM125T and 
25 sT127A; in another embodiment, T118R, sM133T, sF134V sI195M, sS207R and 
SY225Y/C; in a further embodiment, sS126T, sM133L/M, sS143S/T, sD144A sG145A 
and sW172Stop; in yet a further embodiment, sN40S, sC69 Stop, sM75I, sL88P, sT118A, 
sW182stop, sW196L, sY206H and sY225F; and in yet another embodiment, sI81M and 
sP214Q; and in still another embodiment, sF83S, sL173F and sW199L; and in still yet 
30 another embodiment, sI126T, SK160R, sS174N, sA184V, sW196L, sS210N, sF/C220L 
and sY221C; and in yet another embodiment, sC69Stop/C, sC76Y sIHOV/I, sY134N, 
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sW172Stop/W, sW196Stop and sS207R or a combination thereof or an equivalent 
mutation. 

The present invention further contemplates a method for determining the potential for an 
5 HBV to exhibit reduced sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
nucleotide analogs or other anti-HBV agents or combination thereof by isolating DNA or 
10 corresponding mRNA from the HBV and screening for a mutation in the nucleotide 
sequence encoding HBV DNA polymerase resulting in at least one amino acid substitution, 
deletion and/or addition in any one or more of domains F and G and domains A through to 
E or a region proximal thereto of the DNA polymerase and associated with resistance or 
decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
15 LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HBV agents or combination thereof. The presence of such a mutation 
is an indication of the likelihood of resistance to ADV, LMV, TFV, or FTC, or ADV and 
20 LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
nucleotide analogs or other anti-HBV agents or combination thereof; 

The present invention also provides a composition comprising a variant HBV resistant to 
ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and 
ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and 
TFV, TFV and FTC and LMV, or ADV and FTC and LMV and TFV, ADV and LMV and 
FTC, and/or optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 
combination thereof or an HBV surface antigen from the variant HBV or a recombinant or 
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derivative form thereof or its chemical equivalent and one or more pharmaceutical^ 
acceptable carriers and/or diluents. 

Yet another aspect of the present invention provides a use of the aforementioned 
5 composition or a variant HBV comprising a nucleotide mutation in a gene encoding a 
DNA polymerase resulting in at least one amino acid addition, substitution and/or deletion 
to the DNA polymerase and a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
10 and LMV and FTC, or ADV and FTC -and LMV and TFV and/or optionally other 
nucleoside or nucleotide aftalogs or other anti-HBV agents or combination thereof in the 
manufacture of a medicament for the treatment and/or prophylaxis of hepatitis B virus 
infection. 

15 The present invention also contemplates a method for determining whether an HBV strain 
exhibits reduced sensitivity to a nucleoside or nucleotide analog or other anti-HBV agents 
or by isolating DNA or corresponding mKNA from the HBV and screening for a mutation 
in the nucleotide sequence encoding the DNA polymerase wherein the presence of the 
following mutations in the rt region: in one embodiment, rtS21A, rtL122F, rtN124H, 

20 rtH126R, rtT28N, rtP130Q, rtD131N and rtY135C; in another embodiment, 
rt/N/S/T/I/V53D, rtY126Q, rtL180M, rtS202G, rtI204V and rtI235I/M; in a further 
embodiment, rtN53D, rtY54H, rtS57P, rtL91I, rtS116P, rtF122L, rtY124H, rtV134D, 
rtY141Y/F, rtL145M, rtF151F/Y, rtA181T, rtK212R, rtL217R, rtS219A, rtN236T and 
r£N238D; in yet another embodiment, rtS78T, rtV84M, rtY126C, rtV191I, rtM204I and 

25 rtV214A; in still another embodiment, rtH90D and rtL/F108L, in even yet another 
embodiment, rtL157L/M, rtA181V and rtV207I; in still yet another embodiment, rtL80V, 
rtP109S, rtI163V, rtL229M and rtN/H/A/S/Q238K; in another embodiment, rtS78S/T, 
rtN118N/S, rtN139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and 
rtN238N/H; in a further embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37; in yet another 

30 embodiment, rtP59, rtK60, rtF61, rtA62 and rtV63; in still another embodiment, rtD83, 
rtV84, rtS85, rtA86, rtY89, rtH90 and rtI/L91; in even yet another embodiment, rtP177, 
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rfF178, rtL179, rtL180, rtA181, rtQ182, rtF183 and rtT184; in still yet another 
embodiment, rtM204 and rtY203; in another embodiment, rt235, rt236, rt237, rt238 and 
rt239; in a further embodiment, rt247, rt248, rt249, rt250 and rt251 or combinations 
thereof or an equivalent one or more other mutation is indicative of a variant which 
5 exhibits a decreased sensitivity to ADV, LMV,TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
andTFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HB V agents or combination thereof 

10 

Still a further methodology comprises screening for a mutation in the nucleotide sequence 
encoding the envelope genes (s) wherein the presence of the following mutations in the S 
gene: in one embodiment, sP120T, sM125T and sT127A; in another embodiment, sTl 18R, 
sM133T, SF134V, sI195M, sS207R and sY225Y/C; in a further embodiment, sS126T, 

15 sM133L/M, SS143S/T, sD144A, sG145A and sW172Stop in yet another embodiment, 
sN40S, sC69Stop, sM75I, sL88P, ST118A, sW182Stop, sW196L, sY206H and sY225F; in 
still yet another embodiment, sl81M and sP214Q; in another embodiment, sF83S, sL173F 
and SW199L; in a further aspect, sI126T, sK160R, sS174N, sA184V, sW196L, sS210N, 
SF/C220L and sY221C; in a further embodiment, sC69Stop/C, sC76Y, sIHOV/I, SY134N, 

20 sW172Stop/W, sW196Stop and SS207R or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant which exhibits a decreased sensitivity to 
ADV, LMV,TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and 
ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and 
TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and 

25 TFV, and/or optionally other nucleoside or nucleotide analogs or other anti-HB V agents or . 
combination thereof. 

Preferably, the variants are in an isolated form such that they have undergone at least one 
purification step away from naturally occurring body fluid. Alternatively, the variants may 
30 be maintained in isolated body fluid or may be in DNA form. The present invention also 
contemplates infectious molecular clones comprising the genome or parts thereof from a 
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variant HBV. The detection of HBV or its components in cells, cell lysates, cultured 
supernatant fluid and bodily fluid may be by any convenient means including any nucleic 
acid-based detection means, for example, by nucleic acid hybridization techniques or via 
one or more polymerase chain reactions (PCRs). The term "bodily fluid" includes any fluid 
5 derived from the blood, lymph, tissue or organ systems including serum, whole blood, 
biopsy and biopsy fluid, organ explants and organ suspension such as liver suspensions. 

Another aspect of the present invention is directed to a variant HBV comprising a surface 
antigen having an amino acid sequence with a single or multiple amino acid substitution, 

10 addition and/or deletion or a truncation compared to a surface antigen from a reference or 
wild type HBV and wherein an antibody generated to the reference or wild type surface 
antigen exhibits an altered immunological profile relative to the HBV variant. One altered 
profile includes a reduced capacity for neutralizing the HBV. More particularly, the 
surface antigen of the variant HBV exhibits an altered immunological profile compared to 

15 a pre-treatment HBV where the variant HBV is selected for by a nucleoside or nucleotide 
analog or other anti-HBV agents of the HBV DNA polymerase. The variant HBV of this 
aspect of the invention may also comprise a nucleotide sequence comprising a single or 
multiple nucleotide substitution, addition and/or deletion compared to a pre-treatment 
HBV. 

20 

The present invention extends to an isolated HBsAg or a recombinant form thereof or 
derivative or chemical equivalent thereof corresponding to the variant HBV. Generally, the 
HBsAg or its recombinant or derivative form or its chemical equivalent comprises an 
amino acid sequence with a single or multiple amino acid substitution, addition and/or 
25 deletion or a truncation compared to an HBsAg from a reference HBV and wherein an 
antibody directed to a reference HBV exhibits an altered immunological profile to an HBV 
carrying said variant HBsAg. In one embodiment, the altered immunological profile 
comprises a reduction in the ability to neutralize the variant HBV. 

30 Another aspect of the present invention contemplates a method for detecting an agent 
which exhibits inhibitory activity to an HBV by generating a genetic construct comprising 
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a replication competent-effective amount of the genome from the HBV contained in a 
plasmid vector and then transfecting said cells with said construct, contacting the cells, 
before, during and/or after transfection, with the agent to be tested, culturing the cells for a 
time and under conditions sufficient for the HBV to replicate, express genetic sequences 
5 and/or assemble and/or release virus or virus-like particles if resistant to said agents; and 
the subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has replicated, expressed 
genetic material and/or assembled and/or been released in the presence of the agent hi a 
preferred embodiment, the plasmid vector in a baculovirus vector and the method 

10 comprises generating a genetic construct comprising a replication competent-effective 
amount of the genome from the HBV contained in or fused to an amount of a baculovirus 
genome effective to infect cells and then infecting said cells with said construct, contacting 
the cells, before, during and/or after infection, with the agent to be tested, culturing the 
cells for a time and under conditions sufficient for the HBV to replicate, express genetic 

15 sequences and/or assemble and/or release virus or virus-like particles if resistant to said 
agent and then subjecting the cells, cell lysates or culture supernatant fluid to viral- or 
viral-component-detection means to determine whether or not the virus has replicated, 
expressed genetic material and/or assembled and/or been released in the presence of the 
agent. 

20 

In connection with these methods, the plasmid vector may include genes encoding part or 
all of other viral vectors such as baculovirus vectors or adenovirus vectors (see Ren and 
Nassal,/. Virol 75(3): 1104-1116,2001). 

25 hi an alternative embodiment, the method comprises generating a continuous cell line 
comprising an infectious copy of the genome of the HBV in a replication competent 
effective amount such that said infectious HBV genome is stably integrated into said 
continuous cell line such as but not limited to the 2.2.15 or AD cell line, contacting the 
cells with the agent to be tested, culturing the cells for a time and under conditions 

30 sufficient for the HBV to replicate, express genetic sequences and/or assemble and/or 
release virus or virus-like particles if resistant to the agent and then subjecting the cells, 
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cell lysates or culture supernatant fluid to viral- or viral-component-detection means to 
determine whether or not the virus has replicated, expressed genetic material and/or 
assembled and/or been released in the presence of the agent 

5 In an alternative embodiment, the present invention also contemplates a method for 
detecting an agent which exhibits inhibitory activity to an HBV polymerase in an in vitro 
polymerase assay. The HBV polymerase activity can be examined using established assays 
(Gaillard et al 9 Antimicrob Agents Chemother. 46(4): 1005-1013, 2002; Xiong et al, 
Hepatology. 28(6): 1669-73, 1998). The HBV polymerase may be a wild-type or reference 
1 0 HBV polymerase or mutant HBV polymerase. 

The identification of viral variants enables the production of vaccines comprising 
particular recombinant viral components such as polymerases or envelope genes PreSl, 
PreS2, S encoding for L, M, S proteins as well as therapeutic vaccines comprising 

15 defective HBV variants. Rational drug design may also be employed to identify or 
generate therapeutic molecules capable of interacting with a polymerase or or envelope 
genes PreSl, PreS2, S encoding for L, M, STproteins or other component of the HBV. Such 
drugs may also have diagnostic potential. In addition, defective HBV variants may also be 
used as therapeutic compositions to generate an immune response against the same, similar 

20 or homologous viruses. Alternatively, antibodies generated to the HBV variants or surface 
components thereof may be used in passive immunization of subjects against infection by 
HBV variants or similar or homologous viruses. Furthermore, agents such as nucleoside or 
nucleotide analogs, RNAi or siRNA molecules, antisense or sense oligonucleotides, 
chemical or proteinaceous molecules having an ability to down-regulate the activity of a 

25 component of HBV and inhibit replication, maintenance, infection, assembly or release are 
contemplated by the present invention. 

A summary of the abbreviations used throughout the subject specification are provided in 
Table 3. 
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A summary of sequence identifiers used throughout the subject specification is provided in 
Table 1. 



TABLE 1 

5 Summary of sequence identifiers 



SEQUENCED} NO: 


DESCRIPTION 


1 


Formula I 


2 


Formula II 


3 


OS1 primer 


4 


TTA3 primer 


5 


JM primer 


6 


TTA4 primer 


7 


OS2 primer 


8 


sense primer 


9 


antisense primer 


10 


internal regions primer 


11 


.. . internal regions primer 


12 


PCI forward primer 


13 


PC2 reverse primer 


14 


HBV-specific molecular beacon primer 


15 


ILA IF, A-E (Figure 4) 


16 


ILA 2 F, A-E (Figure 4) 


17 


ELA3F,A-E(Figure4) 


18 


ILA 4 F, A-E (Figure 4) 


19 


Pol Trans Pre 1 (Figure 5) 


20 


Pol Trans 2 (Figure 5) 


21 


Pol Trans 3 (Figure 5) 


22 


Pol Trans 4 (Figure 5) 


23 


HBsAg Trans of Pre 1 (Figure 6) 
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DESCRIPTION 


24 ~! 


HBsAe Trans of 2 fFieure 6^ 


25 


TTBsAff Trans of 3 fFi mire 61 


26 


HBsAff Trans of 4TFimire 61 


27 


SO fFieure 71 


28 


S6 fFiffiire 71 


29 


S8 fFimire 71 


30 


SI 2 fFimire 71 

LllA« IX IgUiw / J 




Q1 S fPi cnirp 71 




Pnl Tranc SO fPiOTirp 81 
xUi Hallo ou ^riguic oj 


33 


Pnl Tranc Q£ fPionrft 81 
JTUl llaUb DO ^riguxe OJ 


34 


Pn1 Trotic /Pi mir#» 521 


35 


Pnl Tranc Ql 0 /l?jmir*> 

jrui xiaLis jiz ^rigure 


3/i 


Pnl Tranc S1 5 fPiaiirft 81 
x Ul Hallo OIJ ^.TiglUv Oy 


37 


TTOqAo TrnriQ nf SO fFicrnre 91 


38 


TTOc A o Trans nf S6 fRicnire 01 
XxociiAg xi alio ui ou ^riguiv ✓ y 


30 


TTRsAp Trans of S8 fFimire 91 

xxxjo-t\.& xxcuxo ui ^x xguiw y 


40 


HRs Ae Trans of S 1 2 fFimire 91 

X ,1 I XX OH J VJX UiAi IX IgUiv v y 


41 


HBsAff Trans of SI 5 fFimire 91 

ilUoAc XXOIXSS vl UU 11 AgUXw I 


42 


'MiirlfintiHft sftniiftnr.fi Patient f! fFimire 1 0A 

liUwlCvUUv ow^Uvllvv X ClUvlxL v> yi IglUw luy 


43 


POT Trans of Patient C fFimire 111 

X VyX-f XiUiXd Ul X dtlC-lll \1 IglUv ** *■ ) 


A A 
H*r 


UDpAq Tranc nf Patient C 1 f Fimire 1 21 
XlxjorVg 11 alio Ul JT aticui ^ .riguiv i*^ 




"WtiplpntiHft «ftnii*>nr*f* nf PnHftnt T"} fFioiirp 1 ^1 

IN UL>lvU UUC oCt^UCliL-C Ul X dllvlll J-^ \JTlglXlC U) 


46 


Pol Trans of Patient D (Figure 14) 


47 


HBsAg Trans of Patient D (Figure 1 5) 


48 


Nucleotide sequence of Patient E (Figure 16) 


49 


Pol Trans of Patient B (Figure 17) 


50 


HBsAg Trans of Patient E (Figure 18) 


51 


Nucleotide sequence of Patient F (Figure 20) 


52 


Deduced sequence of DNA polymerase of Patient F (Figure 21) 
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U Hal V/Hi JXr 




53 


HBsAs Trans of Patient F fFieure 22) 


54 


Nucleotide sequence of Patient G (Figure 23) 


55 


Deduced sequence of DNA polymerase of Patient G (Figure 24) 


56 


HBsAg Trans of Patient G (Figure 25) 


57 


Nucleotide sequence of Patient H (Figure 26) 


58 


Deduced sequence of DNA polymerase of Patient H (Figure 27) 


59 


HBsAg Trans of Patient H (Figure 28) 
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TABLE2 

Single and three letter amino acid abbreviations 



Amino Acid 


Three-letter Abbreviation 


One-letter symbol 


Alanine 


Ala 


A 


Arcdniiie 


Are 


R 


A sn araffine 

nou cu Cfcfji i iv 


Asn 


N 


Asnartic acid 


Asp 


D 


Cvsteine 


Cys 


c 


CrliitaTriine 

VJ.1I 1 lei 1 1 1 1 1 Iv 


Gin 


o 


Glutamic acid 


Glu 

villi 


E 


fr] veins 


Glv 


G 


WtcfidiTiP 

XJiOUUlUw 


His 

JLJLA0 


H 


Tsnlftiioinft 

IDUlvUviuv 


lie 


I 




Leu 


L 


Lysine 


Lys 


K 


Methionine 


Met 


M 


Phenylalanine 


Phe 


F 


Proline 


Pro 


P 


Serine 


Ser 


S 


Threonine 


The 


T 


Tryptophan 


Tip 


W 


Tyrosine 


-Tyr 


Y 


Valine 


Val 


V 


Any residue 


Xaa 


X 
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A list of abbreviations used throughout the subject specification are provided in Table 3. 



TABLE 3 
Abbreviations 

5 



ABBREVIATION 

■ 


DESCRIPTION 


3TC 


(LMV); (-)-p-2 ! -deoxy-3'-thiacytidine 


ADV 


adefovir dipivoxil 


DAPD 


diaminopurine dioxalone 


DXG 


dioxolane guanine 


ETV 


entecavir 


FAM 


famciclovir 


FCV 


famciclovir 


FTC 


emtricitabine 


HBIG 


hepatitis B immunoglobulin 


HBsAg 


hepatitis B surface antigen 


HBV 


hepatitis B virus 


LMV 


lamividuine 


PMEA 


9-[phosphonyl"methoxyethyl]-adenine; adefovir 


PMPA 


9-R-(2-phosphonomethoxypropyl)adenine 


RNase 


ribonuclease 


rt("rt" before 
"XaainXaa 2 " means 
reverse transcriptase) 


reverse transcriptase 


s (as used in a mutation, 
e.g. sF134V) 


envelope gene 


TFV 


tenofovir disoproxil fumarate 


YMDD 


Tyr Met Asp Asp-a motif in the polymerase protein; where 
the Met residue is designated residue number 204 of the 
reverse transcriptase 
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BRDEF DESCRIPTION OF THE FIGURES 

Figure 1 is a diagrammatic representation showing the partially double stranded DNA 
HBV genome showing the overlapping open reading frames encoding surface (S), core 
5 (Q, polymerase (P) and X gene. 

Figure 2 is a diagrammatic representation of the chemical structure of ADV. 

Figure 3 is a diagrammatic representation of a computer system for detennining the 
1 0 potency value (Pa) of a variant HBV. 

Figure 4 is a representation showing comparison of the HBV nucleotide sequence 
encoding the catalytic region of the polymerase gene in sequential samples from Patient A 
during AD V treatment 

15 

Figure 5 is a representation showing comparison of the deduced amino acid sequence of 
the catalytic region of the polymerase gene in sequential samples from Patient A during 
ADV therapy. 

20 Figure 6 is a representation showing comparison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient A during ADV therapy. 

Figure 7 is a representation showing comparison of the HBV nucleotide sequence 
encoding the catalytic region of the polymerase gene in sequential samples from Patient B 
25 during ADV and LMV treatment. 

Figure 8 is a representation showing comparison of the deduced amino acid sequence of 
the catalytic region of the polymerase gene in sequential samples from Patient B during 
ADV and LMV therapy. 
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Figure 9 is a representation showing comparison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient B during ADV and LMV therapy. 

Figure 10 is a representation showing comparison of the HBV nucleotide sequence 
5 encoding the catalytic region of the polymerase gene in sequential samples from Patient C 
during ADV treatment. 

Figure 11 is a representation showing comparison of the deduced amino acid sequence of 
the catalytic region of the polymerase gene in sequential samples from Patient C during 
10 ADV therapy. 

Figure 12 is a representation showing comparison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient C during ADV therapy. 

15 Figure 13 is a representation showing comparison of the HBV nucleotide sequence 
encoding the catalytic region of the polymerase gene in sequential samples from Patient D 
during ADV treatment. 

Figure 14 is a representation showing comparison of the deduced amino acid sequence of 
20 the catalytic region of the polymerase gene in sequential samples from Patient D during 
ADV therapy. 

Figure IS is a representation showing comparison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient D during ADV therapy. 

25 

Figure 16 is a representation showing comparison of the HBV nucleotide sequence 
encoding the catalytic region of the polymerase gene in sequential samples from Patient E 
during ADV treatment. 
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Figure 17 is a representation showing comparison of the deduced amino acid sequence of 
the catalytic region of the polymerase gene in sequential samples from Patient E during 
ADV therapy. 

5 Figure 18 is a representation showing comparison of the deduced amino acid sequence of 
the envelope gene in sequential samples from Patient E during ADV therapy. 

Figure 19 is a diagrammatic representation of a system used to carry out the instructions 
encoded by the storage medium. 

10 

Figure 20 is a representation showing the nucleotide sequence of envelope/rt region of an 
HBV isolated from Patient F having ADV therapy. 

Figure 21 is a representation showing the deduced amino acid sequence of DNA 
1 5 polymerase encoded by the nucleotide sequence shown in Figure 20. 

Figure 22 is a representation showing the deduced amino acid sequence of HBsAg 
encoded by the nucleotide sequence shown in Figure 20. 

20 Figure 23 is a representation showing the nucleotide sequence of envelope/rt region of an 
HBV isolated from Patient G having ADV therapy. 

Figure 24 is a representation showing the deduced amino acid sequence of DNA 
polymerase encoded by the nucleotide sequence shown in Figure 23. 

25 

Figure 25 is a representation showing the deduced amino acid sequence of HBsAg 
encoded by the nucleotide sequence shown in Figure 23. 

Figure 26 is a representation showing the nucleotide sequence of envelope/rt region of an 
30 HBV isolated from Patient H having ADV therapy. 
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Kgure 27 is a representation showing the deduced amino acid sequence of DNA 
polymerase encoded by the nucleotide sequence shown in Figure 26. 

Figure 28 is a representation showing the deduced amino acid sequence of HBsAg 
encoded by the nucleotide sequence shown in Figure 26. 
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DETABLED DESCRIPTION OF THE INVENTION 

The present invention is predicated in part on the identification and isolation of nucleoside 
or nucleotide analog-resistant variants of HBV following treatment of patients with either 
5 ADV or LMV or more particularly ADV and LMV, or optionally other nucleoside analogs 
or nucleotide analogs or other anti-HBV agents such as TFV or FTC. In particular, ADV or 
ADV and LMV treated patients gave rise to variants of HBV exhibiting decreased or 
reduced sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 

1 0 TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV. . Reference herein to "decreased" or "reduced" in 
relation to sensitivity to ADV and/or LMV and/or FTC and/or TFV includes and 
encompasses a complete or substantial resistance to the nucleoside or nucleotide analog or 
other anti-HBV agents as well as partial resistance and includes a replication rate or 

15 replication efficiency which is more than a wild-type in the presence of a nucleoside or 
nucleotide analog or other anti-HBV agents. In one aspect, this is conveniently measured 
by an increase in viral load during treatment, or alternatively, there is no substantial 
decrease in HBV DNA viral load from pre-treatment HBV DNA levels during treatment 
(i.e., non-response to treatment). 

20 

Before describing the present invention in detail, it is to be understood that unless 
otherwise indicated, the subject invention is not limited to specific formulations of 
components, manufacturing methods, dosage regimens, or the like, as such may vary. It is 
also to be understood that the terminology used herein is for the purpose of describing 
25 particular embodiments only and is not intended to be limiting. 

It must be noted that, as used in the subject specification, the singular forms "a", "an" and 
"the" include plural aspects unless the context clearly dictates otherwise. Thus, for 
example, reference to "a nucleoside or nucleotide analog" includes a single analog, as well 
30 as two or more analogs; reference to "an HBV variant" includes reference to two or more 
HBV variants; and so forth. 
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In describing and claiming the present invention, the following terminology is used in 
accordance with the definitions set forth below. 

5 The terms "analog", "compound", "active agent", pharmacologically active agent", 
"medicament", "active" and "drug" are used interchangeably herein to refer to a chemical 
compound that induces a desired effect such as inhibit viral replication, infection, 
maintenance, assembly and/or the function of an enzyme such as HBV DNA polymerase. 
The terms also encompass pharmaceutically acceptable and pharmacologically active 

10 ingredients of those active agents specifically mentioned herein including but not limited 
to salts, esters, amides, prodrugs, active metabolites, analogs and the like. When the terms 
"analog", "compound", "active agent", pharmacologically active agent", "medicament", 
"active" and "drug" are used, then it is to be understood that this includes the active agent 
per se as well as pharmaceutically acceptable, pharmacologically active salts, esters, 

1 5 amides, prodrugs, metabolites, analogs, etc. 

The present invention contemplates, therefore, compounds useful in inhibiting HBV 
replication, infection, maintenance, assembly and/or the function of an enzyme such as 
HBV DNA polymerase. Reference to an "analog", "compound", "active agent", 

20 "pharmacologically active agent 5 \ "medicament", "active" and "drug" such as ADV, 
LMV, FTC and/or TFV includes combinations of two or more actives such as ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV. A 

25 "combination" also includes a two-part or more such as a multi-part anti-HBV therapeutic 
composition where the agents are provided separately and given or dispensed separately or 
admixed together prior to dispensation. 

The terms "effective amount" and 'therapeutically effective amount" of an agent as used 
30 herein mean a sufficient amount of the agent to provide the desired therapeutic or 
physiological effect of inhibiting HBV replication, infection, maintenance, assembly 
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and/or the function of an enzyme such as HBV DNA polymerase. Furthermore, an 
"effective HBV-inhibiting amount" or "effective symptom-ameloriating amount" of an 
agent is a sufficient amount of the agent to directly or indirectly inhibit replication, 
infection, maintenance, assembly and/or the function of an enzyme such as HBV DNA 
5 polymerase. Undesirable effects, e.g. side effects, are sometimes manifested along with the 
desired therapeutic effect; hence, a practitioner balances the potential benefits against the 
potential risks in determining what is an appropriate "effective amount". The exact amount 
required will vary from subject to subject, depending on the species, age and general 
condition of the subject, mode of administration and the like. Thus, it may not be possible 
10 to specify an exact "effective amount". However, an appropriate "effective amount" in any 
individual case may be determined by one-of ordinary skill in the. art using only routine 
experimentation. 

By pharmaceutical^ acceptable" carrier, excipient or diluent is meant a pharmaceutical 
15 vehicle comprised of a material that is not biologically or otherwise undesirable, i.e. the 
material may be administered to a subject along with the selected active agent without 
causing any or a substantial adverse reaction. Carriers may include excipients and other 
additives such as diluents, detergents, coloring agents, wetting or emusifying agents, pH 
buffering agents, preservatives, and the like. 

20 

Similarly, a pharmacologically acceptable" salt, ester, emide, prodrug or derivative of a 
compound as provided herein is a salt, ester, amide, prodrug or derivative that this not 
biologically or otherwise undesirable. 

25 The terms "treating" and "treatment" as used herein refer to reduction in severity and/or 
frequency of symptoms, elimination of symptoms and/or underlying cause, prevention of 
the occurrence of symptoms and/or their underlying cause, and improvement or 
remediation of damage in relation to HBV infection. Thus, for example, "treating" a 
patient involves prevention of HBV infection as well as treatment of a clinically HBV 

30 symptomatic individual by inhibiting HBV replication, infection, maintenance, assembly 
and/or the function of an enzyme such as HBV DNA polymerase. Thus, for example, the 
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present method of 'treating" a patient with HBV infection or with a propensity for one to 
develop encompasses both prevention of HBV infection as well as treating HBV infection 
or symptoms thereof. In any event, the present invention contemplates the treatment or 
prophylaxis of HBV infection. 

5 

'Tatient" as used herein refers to an animal, preferably a mammal and more preferably a 
primate including a lower primate and even more preferably, a human who can benefit 
from the formulations and methods of the present invention. A patient regardless of 
whether a human or non-human animal may be referred to as an individual, subject, 

10 animal, host or recipient The compounds and methods of the present invention have 
applications in human medicine, veterinary medicine as well as in general, domestic or 
wild animal husbandry. For convenience, an "animal" includes an avian species such as a 
poultry bird (including ducks, chicken, turkeys and geese), an aviary bird or game bird. 
The condition in a non-human animal may not be a naturally occurring HBV infection but 

1 5 HBV-like infection may be induced. 

As indicated above, the preferred animals are humans, non-human primates such as 
maimossets, baboons, orangatangs, lower primates such as tupia, livestock animals, 
laboratory test animals, companion animals or captive wild animals. A human is the most 
20 preferred target. However, non-human animal models may be used. 

Examples of laboratory test animals include mice, rats, rabbits, guinea pigs and hamsters. 
Rabbits and rodent animals, such as rats and mice, provide a convenient test system or 
animal model as do primates and lower primates. Livestock animals include sheep, cows, 
25 pigs, goats, horses and donkeys. Non-mammalian animals such as avian species, zebrafish, 
amphibians (including cane toads) and Drosophila species such as Drosophila 
melanogaster are also contemplated. Instead of a live animal model, a test system may also 
comprise a tissue culture system. 

30 Accordingly, one aspect of the present invention is directed to an isolated HBV variant 
wherein said variant comprises a nucleotide mutation in a gene encoding a DNA 
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polymerase resulting in at least one amino acid addition, substitution and/or deletion to 
said DNA polymerase and wherein said variant exhibits decreased sensitivity to ADV, 
LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 
5 TFV and FTC and LMV, or ADV and LMV and FTC, ADV and FTC and LMV and TFV 
and/or optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 
combination thereof. 

HBV is a member of the Hepdnaviridae that includes also avian hepatitis viruses such as 
10 Duck hepatitis B virus (DHBV) and hepatitis viruses from mammals such as woodchuck 
hepatitis virus (WHV). These viruses have similarity to HBV and may be used in in vitro 
and in vivo or animal model systems to investigate the equivalent HBV mutants and anti- 
viral sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV 
and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or 
1 5 ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and 
FTC and LMV and TFV, 

An "anti-HBV agent" includes a nucleoside or nucleotide analog, protein, chemical 
compound, RNA or DNA or RNAi or siRNA oligonucleotide. 

20 

Preferably, the decreased sensitivity is in respect of ADV. Alternatively, the decreased 
sensitivity is in respect of LMV. Alternatively, the decreased sensitivity is in respect of 
TFV. Alternatively, the decreased sensitivity is in respect of FTC. Alternatively, the 
decreased sensitivity is in respect of ADV and LMV. Alternatively, the decreased 

25 sensitivity is in respect of ADV and TFV. Alternatively, the decreased sensitivity is in 
respect of LMV and TFV. Alternatively, the decreased sensivity is in respect of ADV and 
FTC. Alternatively, the decreased sensitivity is in respect to FTC and TFV. Alternatively, 
the decreased sensitvity is in respect of FTC and LMV. Alternatively, the decreased 
sensitivity is in respect of ADV and LMV and TFV. Alternatively, the decreased sensivity 

30 is in respect to ADVand TFV and FTC. Alternatively, the decreased sensivity is in respect 
to LMV and TFV and FTC. Alternatively, the decrease senvitity is in respect of ADV and 
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LMV and FTC. Alternartively, the decreased sensitvity is in respect of ADV and FTC and 
TFV and LMV. 

Reference herein to "anti-HBV agents" includes nucleoside and nucleotide analogs as well 
5 as immunological reagents (e.g. antibodies to HBV surface components) and chemical, 
proteinaceous and nucleic acid agents which inhibit or otherwise interfere with viral 
replication, maintenance, infection, assembly or release. Reference herein to ''nucleic acid" 
includes reference to a sense or antisense molecule, RNA or DNA, oligonucleotides and 
RNAi and siRNA molecules and complexes containing same. 

10 

In addition to a mutation in the gene encoding DNA polymerase, due to the overlapping 
nature of the HBV genome (Figure 1), a corresponding mutation may also occur in the 
gene encoding the S gene encoding the surface antigen (HBsAg) resulting in reduced 
interactivity of immunological reagents such as antibodies and immune cells to HBsAg. 

15 The reduction in the interactivity of immunological reagents to a viral surface component 
generally includes the absence of immunological memory to recognize or substantially 
recognize the viral surface component. The present invention extends, therefore, to an 
HBV variant exhibiting decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 

20 ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, and/or ADV and FTC and LMV and TFV or a reduced interactivity of an 
immunological reagent to HBsAg wherein the variant is selected for following ADV 
and/or LMV combination or sequential treatment. The term "sequential" in this respect 
means ADV followed by LMV and/or TFV, and /or FTC; LMV followed by ADV and/or 

25 TFV, and /or FTC, or multiple sequential administrations of each of ADV, LMV and/or 
TFV, and /or FTC. 



30 



A viral variant may, therefore, carry mutation only in the DNA polymerase gene or both in 
the DNA polymerase gene and the S gene. The term "mutation" is to be read in its broadest 
context and includes multiple mutations. 
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The present invention extends to a mutation and any domain of the HBV DNA polymerase 
and in particular regions F and G, and domains A through to E provided said mutation 
leads to decreased sensitivity to ADV and/ or LMV and/or TFV or combinations thereof. 
Regions F and G of the HBV DNA polymerase is defined by the amino acid sequence set 
5 forth in Formula I below [SEQ ID NO: 1]: 

FORMULA I 

L, Xi, X 2 , D, W, G, P, C, X 3 , X4, H, G, X 5 , H, X*, I, R, fy, P, R, T, P, X«, R,V,X 9 ,G,G, 
10 V,F,L,V,D,K,N,P,H,N,T,X 10 ^^^ 

X^VtStW.P^F.KV^KUXxt, S,L,T,N,L,L, S* 

wherein: 



15 


Xi 


isL, or R, or I 




x 2 


is E, or D 




X3 


is T, or D, or A, or N, or Y 






is E, or D 




x 5 


is E, or K, or Q 


20 


x* 


isH, orR,orN, 




x 7 


isI,orT 




Xs 


is A, or S 




X9 


isTorR 




Xio 


is A, or T, or S 


25 


Xj, 


isR,orT 




x 12 


is V,orG 




X,3 


is S, or I, or T, orN, or V 




X14 


isT, orS,orH,orY 




Xl 5 


isR,orH,orK,orQ 


30 


Xl6 


is Q, or P; 
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and wherein S* is designated as amino acid 74. 

In this specification, reference is particularly made to the conserved regions of the DNA 
polymerase as defined by domains A to E. Regions A to E are defined by the amino acid 
5 sequence set forth in Formula II below [SEQ ID NO:2] (and in Australian Patent No. 
734831): 

FORMULA II 

10 SX1LSWLSLDVSAAFYHX2PLHPAAMPHLLX3GSSGLX4RYV 
ARLSSX5 SX6X7XNX8 QX9X10XXXX11 LHX12X13 C S RX14L Y VS LX15 
LLYXi6TXi 7 GXi8KLHLXi9X 2 oHPIX2iLGFRKX22PMGX23GLSPFL 
L A Q F T S A I X 24 X25 X 26 X 27 X28 R A F X 29 H C X 30 X 3 1 F X 32 Y M* D D X 33 V L G A 
X34 X35 X36 X37 H X38 E X39 L X40 X41 Xa X43 X44 X45 X46 L L X47 X48 G I H L N P X49 K 

15 TKRWG YSLNFMGYX50IG 

wherein: 





X 


is any amino acid 


20 


X, 


isNorD; 




x 2 


is I or P; 




x 3 


is I or V; 




X4 


is S or D; 




x 5 


isTorN; 


25 


X$ 


isRorN; 




x 7 


is Nor I; 




Xg 


is Nor Y or H; 




x 9 


isHorY; 




X10 


isGorR; 


30 


Xu 


isDorN; 




X12 


isDorN; 
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X, 3 


isSorY; 




X14 


is N or Q; 




Xi 5 


is L or M; 




Xi6 


is K or Q; 


5 


X, 7 


isYorF; 




Xlg 


isRorW; 




X19 


is Y or L; 




X20 


is S or A; 




X21 


is I or V; 


10 


X22 


is I or L; 




X23 


isVorG; 




X24 


is C or L; 




X25 


is A or S; 




X26 


is V or M; 


15 


X27 


isVorT; 




X28 


is R or C; 




X29 


isForP; 




X30 


is L or V; 




X31 


is A or V; 


20 


X32 


is S or A; 




x 33 


is V or Lor M; 




X34 


isKorR; 




x 35 


isSorT; 




X36 


is V or G; 


25 


X37 


is Q or E; 




X 3 8 


is L or S or R; 




X39 


isSorF; 




X40 


isForY; 




X41 


is Tor A; 


30 


X42 


is A or S; 




X43 


is V or I; 
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X44 


isTorC; 


X45 


isNorS; 


X46 


isForV; 


X47 


is S or D; 


5 X48 


is L or V; 


X49 


is N or Q; 


X50 


is V or I; and 


it 


is amino acid 204; 



10 and wherein the first S is designated as amino acid 75. 

Preferably, the mutation results in an altered amino acid sequence in any one or more of 
domains F and G, and domains A through to E or regions proximal thereto of the HB V 
DNA polymerase. 

15 

Another aspect of the present invention provides an HBV variant comprising a mutation in 
an overlapping open reading frame in its genome wherein said mutation is in a region 
defined by one or more of domains F and G, and domains A through to E of HBV DNA 
polymerase and wherein said variant exhibits decreased sensitivity to ADV, LMV, TFV, or 
20 FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or~ADV and FTC and LMV and TFV and/or 
optionally other nucleoside or nucleotide analogs or other anti-HBV agents. 

25 In a related embodiment, there is provided an HBV variant comprising a mutation in the 
nucleotide sequence encoding a DNA polymerase resulting in an amino acid addition, 
substitution and/or deletion in said DNA polymerase in one or more amino acids as set 
forth in Formula I [SEQ ID NO:l] and/or Formula H [SEQ ID NO:2]: 
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FORMULA I 

L, X,, X 2 , D, W, G, P, C, X 3 , X4, H, G, X 5> H, X$, I, R, X 7> P, R, T, P, Xg, R, V, X 9 , G, G, 
V, F, L, V, D, K, N, P, H, N, T, X 10 , E, S, X n , L, X 12 , V, D, F, S, Q, F, S, R, G, X, 3 , X M , 
5 X,5,V,S,W,P,K,F,A,V,P,N,L > X 16 ,S > L,T,N,L,L,S* 

wherein: 







is L, or R, or I 


10 


x 2 


is E, or D 




x 3 


is T, or D, or A, or N, or Y 




X4 


is£,orD 




x 5 


is E, or K, or Q 




X6 


is H, orR, orN, 


15 


x 7 


is I, or T 




Xg 


is A, or S 




x 9 


isTorR 




X10 


is A, or T, or S 




X„ 


isR,orT 


20 


X12 


is V, orG 




X13 


is S , or I, or T, or N, or V 




X14 


isT,orS, orH,orY 




x l5 


is R, or H, or K, or Q 




X16 


isQ,orP; 


25 


and 





FORMULA H 

30 SXiLSWLSLD VSAAFYHX2PLHPAAMPHLLX3GSSGLX4RYV 
ARLSSX 5 SX 6 X7XNX8QX 9 XioXXXXnLHXi2Xi3CSRX,4LYVSLXi5 
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LLYXi 6 TXi7GXi8KLHLXt 9 X2oHPIX 2I LGFRKX22PMGX 2 3GLSPFL 
L A Q F T S A I X24 X25 X 26 X27 X28 R A F X 29 H C X 30 X3 j F X 32 Y M* D D X33 V L G A 
X34 X35 X36 X37 H X38 E X39 L X40 X» Xj 2 X43 X44 X45 Xt^ L L X47 X48 G I H L N P X49 K 
TKRWGYSLNFMGYX50IG 

5 

wherein: 





X 


is any amino acid 






isNorD; 


10 


x 2 


is I or P; 




x 3 


is I or V; 




X4 


is S or D; 




X 5 


isTorN; 




X6 


isRorN; 


15 


x 7 


is N or I; 




x* 


is Nor YorH; 




x 9 


isHorY; 




X10 


isGorR; 




X n 


is D or N; 


20 


X12 


is D or N; 




Xia 


isSorY; 




X14 


is N or Q; 




X15 


is L or M; 




Xl6 


is K or Q; 


25 


X 17 


isYorF; 




Xi8 


isRorW; 




X19 


is Y or L; 




X20 


is S or A; 




X21 


is I or V; 


30 


X22 


is I or L; 




X23 


is V or G; 
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X24 


is C or L; 




X25 


is A or S; 




X26 


is V or M; 




X27 


isVor T; 


5 


X28 


is R or C; 




X29 


isForP; 




X30 


is L or V; 




x 3l 


is A or V; 




X32 


is S or A; 


10 


X33 


is V or L or M; 




X34 


isKorR; 




x 35 


isSorT; 




X 3 6 


is V or G; 




X37 


is Q or E; 


15 


X 3 8 


is L or S or R; 




X39 


is S or F; 




X40 


isForY; 




X41 


is Tor A; 




X42 


is A or S; 


20 


X43 


is V or I; 




X44 


isTor C; 




X45 


is N or S; 




X46 


isForV; 




X47 


isSorD; 


25 


X48 


is L or V; 




X49 


is N or Q; 




X50 


is V or I; and 




M* 


is amino acid 204; 



30 



and wherein S* in Formula I is designated as amino acid 74 and the first S in Formula II is 
designated as amino acid 75; 
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and wherein said variant exhibits decreased sensitivity to ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
5 ADV and LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other 
nucleoside or nucleotide analogs or other anti-HBV agents or combination thereof. 
Preferably, the decreased sensitivity is to ADV or to both ADV and LMV or to one or both 
of ADV and/or LMV and/or TFV and /or FTC. 

1 0 Another preferred aspect of the present invention contemplates an HB V variant comprising 
a mutation in the nucleotide sequence encoding HBsAg resulting in an amino acid 
addition, substitution and/or deletion in said HBsAg in a region corresponding to the 
amino acid sequence set forth in Formulae I and n wherein said variant exhibits decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 

1 5 TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and/or optionally other nucleoside or nucleotide analogs or other anti- 
HBV agents or combination thereof. 

20 More particularly, the present invention provides a variant HBV comprising a surface 
antigen having an amino acid sequence with a single or multiple amino acid substitution, 
addition and/or deletion or a truncation compared to a surface antigen from a reference or 
wild-type HBV and wherein an antibody generated to the reference or wild-type surface 
antigen exhibits reduced capacity for neutralizing said HBV variant, said variant selected 

25 by exposure of a subject to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HBV agents or combination thereof. 

30 
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The term "combination therapy" means that both combinations of ADV, LMV, FTC 
and/or TFV are co-administered in the same composition or simultaneously in separate 
compositions. The term "sequential therapy" means that the two agents are administered 
within seconds, minutes, hours, days or weeks of each other and in either order. Sequential 
5 therapy also encompasses completing a therapeutic course with one or other of ADV, 
LMV, FTC or TFV and then completing a second or third or subsequent therapeutic 
courses with the other of ADV, LMV, FTC or TFV. 

Accordingly, another aspect of the present invention contemplates an HBV variant 
10 comprising a surface antigen having an amino acid sequence with a single or multiple 
amino acid substitution, addition and/or deletion or truncation compared to the 
pretreatment HBV and wherein the surface antigen of the variant HBV exhibits an altered 
immunological profile compared to the pretreatment HBV where the said variant HBV is 
selected for by exposure of a subject to ADV therapy or therapy by one or more other 
1 5 nucleoside or nucleotide analogs or other anti-HB V agents. 

Another aspect of the present invention contemplates an HBV variant comprising a surface 
antigen having an amino acid sequence with a single or multiple amino acid substitution, 
addition and/or deletion or truncation compared to the pretreatment HBV and wherein the 
20 surface antigen of the variant HBV exhibits an altered immunological profile compared to 
the pretreatment HBV where the said variant HBV is selected for by exposure of a subject 
to LMV therapy or therapy by one or more other nucleoside or nucleotide analogs or other 
anti-HBV agents. 

25 Yet another aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 

30 of a subject to FTC therapy or therapy by one or more other nucleoside or nucleotide 
analogs or other anti-HBV agents. 
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Still another aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
5 wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to TFV therapy or therapy by one or more other nucleoside or nucleotide 
analogs or other anti-HBV agents. 

10 Even yet another aspect of the present invention contemplates an HBV variant comprising 
a surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 

15 of a subject to ADV and LMV therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

Even still another aspect of of the present invention contemplates an HBV variant 
comprising a surface antigen having an amino acid sequence with a single or multiple 
20 amino acid substitution, addition and/or deletion or truncation compared to the 
pretreatment HBV and wherein the surface antigen of the variant HBV exhibits an altered 
immunological profile compared to the pretreatment HBV where the said variant HBV is 
selected for by exposure of a subject to ADV and TFV therapy or therapy by one or more 
other nucleoside or nucleotide analogs or other anti-HBV agents. 

25 

A further aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
30 compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
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of a subject to LMV and TFV therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

Another aspect of the present invention contemplates an HBV variant comprising a surface 
S antigen having an amino acid sequence with a single or multiple amino acid substitution, 
addition and/or deletion or truncation compared to the pretreatment HBV and wherein the 
surface antigen of the variant HBV exhibits an altered immunological profile compared to 
the pretreatment HBV where the said variant HBV is selected for by exposure of a subject 
to ADV and FTC therapy or therapy by one or more other nucleoside or nucleotide analogs 
10 or other anti-HBV agents. 

Yet another aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
15 wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to TFV and FTC therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

20 Still another aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 

25 of a subject to FTC and LMV therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

Even yet another aspect of the present invention contemplates an HBV variant comprising 
a surface antigen having an amino acid sequence with a single or multiple amino acid 
30 substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
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compared to the pretreatment HB V where the said variant HBV is selected for by exposure 
of a subject to ADV, LMV and TFV therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

5 Even still another aspect of the present invention contemplates an HBV variant comprising 
a surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
10 of a subject to ADV, LMV and TFV therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

A further aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
15 substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to ADV, LMV and FTC therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

20 

Another aspect of the present invention contemplates an HBV variant comprising a surface 
antigen having an amino acid sequence with a single or multiple amino acid substitution, 
addition and/or deletion or truncation compared to the pretreatment HBV and wherein the 
surface antigen of the variant HBV exhibits an altered immunological profile compared to 
25 the pretreatment HBV where the said variant HBV is selected for by exposure of a subject 
to FTC, LMV and TFV therapy or therapy by one or more other nucleoside or nucleotide 
analogs or other anti-HBV agents. 

Yet another aspect of the present invention contemplates an HBV variant comprising a 
30 surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
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wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to ADV, FTC and TFV therapy or therapy by one or more other nucleoside or 
nucleotide analogs or other anti-HBV agents. 

5 

Still yet another aspect of the present invention contemplates an HBV variant comprising a 
surface antigen having an amino acid sequence with a single or multiple amino acid 
substitution, addition and/or deletion or truncation compared to the pretreatment HBV and 
wherein the surface antigen of the variant HBV exhibits an altered immunological profile 
10 compared to the pretreatment HBV where the said variant HBV is selected for by exposure 
of a subject to ADV, LMV, FTC and TFV therapy or therapy by one or more other 
nucleoside or nucleotide analogs or other anti-HBV agents. 

Preferably, the variants are in isolated form such that they have undergone at least one 
15 purification step away from naturally occurring body fluid. Alternatively, the variants may 
be maintained in isolated body fluid or may be in DNA form. The present invention also 
contemplates infections molecular clones comprising the genome or parts thereof from a 
variant HBV, Furthermore, the present invention provides isolated components from the 
variant HBVs such as but not limited to an isolated HBsAg. Accordingly, the present 
20 invention provides an isolated HBsAg or a recombinant form thereof or derivative or 
chemical equivalent thereof, said HBsAg being from a variant HBV selected by exposure 
of a subject to one or more of ADV, LMV, FTC and/or TFV or optionally one or more 
nucleoside or nucleotide analogs or other anti-HBV agents. 

25 More particularly, yet another aspect of the present invention is directed to an isolated 
variant HBsAg or a recombinant or derivative form thereof or a chemical equivalent 
thereof wherein said HBsAg or its recombinant or derivative form or its chemical 
equivalent exhibits an altered immunological profile compared to an HBsAg from a 
reference HBV, said HBsAg being from a variant HBV selected by exposure of a subject 

30 to one or more of ADV, LMV, FTC and/or TFV or optionally one or more nucleoside or 
nucleotide analogs or other anti-HBV agents. 
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Even more particularly, the present invention provides an isolated variant HBsAg or a 
recombinant or derivative form thereof or a chemical equivalent thereof wherein said 
HBsAg or its recombinant or derivative form or its chemical equivalent comprises an 
5 amino acid sequence with a single or multiple amino acid substitution, addition and/or 
deletion or a truncation compared to an HBsAg from a reference HBV and wherein a 
neutralizing antibody directed to a reference HBV exhibits no or reduced neutralising 
activity to an HBV carrying said variant HBsAg, said HBsAg being from a variant HBV 
selected by exposure of a subject to one or more of ADV, LMV, FTC and/or TFV or 
1 0 optionally one or more nucleoside or nucleotide analogs or other anti-HB V agents. 

Preferred mutations in the HBV DNA polymerase include variants selected from patients 
with HBV recurrence following ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 

1 5 and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV treatment Nucleoside or nucleotide analog or other 
anti-HBV agents treatment may occur in relation to a transplantation procedure (e.g. bone 
marrow transplantation (BMT) or OUT) or following treatment of patients diagnosed with 
hepatitis. Following selection of variants, viral loads are obtainable at levels similar to pre- 

20 treatment levels or are increasing while on therapy. 

Preferred mutations include, in one embodiment, rtS21A, rtL122F, rtN124H, rtH126R, 
rtT28N, rtP130Q, rtD131N and rtY135C; in another embodiment, rt/N/S/T/I/V53D, 
rtY126Q, rtL180M, rtS202G, rtI204V and rtI235I/M; in a further embodiment, rtN53D, 

25 rtY54H, rtS57P, rtL91I, rtS116P, rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, 
rtF151F/Y, rtA181T, rtK212R, rtL217R, rtS219A, rtN236Tand rtN238D; in yet another 
embodiment, rtS78T, rtV84M, rtY126C, HV191I, rtM204I and rtV214A; in still, another 
embodiment, rtH90D, and rtL/F108L; in even yet another embodiment, rtL157L/M, 
rtA181V and HV207I; in still yet another embodiment, rtL80V, rtP109S, rtI163V, 

30 rtL229M and rtN/H/A/S/Q238K; in another embodiment, rtS78S/T, rtN118N/S, 
rtN139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and 
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rtN238N/H; in a further embodiment, rtK32, r£N33, rtP34, rtH35 and rtT37; in yet another 
embodiment, rtP59, rtK60, rfF61, rtA62 and rtV63; in still another embodiment, rtD83, 
rtV84, rtS85, rtA86, rtY89, rtH90 and rtl/L91; in even yet another embodiment, rtP177, 
rtF178, rtL179, rtL180, rtA181, rtQ182, rtF183 and rtT184; in still yet another 
5 embodiment, rtM204 and rtY203; in another embodiment, rt235, rt236, rt237, rt238 and 
rt239; in a further embodiment, rt247, rt248, rt249, rt250 and rt251; in yet another 
embodiment, 

K32M/F/P/S/T/W/Y/V/A/R^^ 

mSD/aQn3,/G/WmJKM/FfP/SnfW/YfV/A/R/deletion; i 
10 P34S/TAVA r A^/A^^/D/C/Q/E/G/HM7KAl^/deletion; 

mSl/ITK/M/F/P/S/T/W/Y/V/^^ 

TSm/Y/V/Anm/D/aQ/E/CmWJKM/Fmsme&oB; 

P59Snm/Y/V/Am/N/D/C/Q/WG/imJ!UM/F/deletion; 

KeOMyF/P/S/T/W^A^/A/R/N/D/C/Q/E/G/H/I/Udeletion; 
15 F61P/S/T/W/Y/V/A/l^/D/0^ 

A62Rm/D/aQ/B/G/H/mJK/MWfP/S/Tm/Y/V/deleA<m; 

V63A/^/D/C/Q/WG/WWJK/WF/P/Sn/Wmdele\ion; 

D83C/Q/E/G/H/IZI^K/M/F^ 

V84A/R^/D/C/Q/E/G/H/IM/M/F/P/S/T/W 
20 S85T/W/Y/V/A/R/N/D/C/Q/^^^ 

A86TW/D/C/Q/E/G/H/I/UK/M^^ 

Y89V/A/R/N/D/C/Q/E/G/H/^^ 

H90I/IJKM/F/P/S/T/W/YA^/A/RyN/D/C/Q/E/G/deletion; 

I/L91!OM/F/P/S/T/W/Y/V^^ 
25 P177S/W/Y/V/A/R/N/D/C/Q/^ 

nismnw/Y/v/A/RM/D/aQ/WG/muKM/teftiw 

L179K/M/F/P/S/T/W/Y/V^^ 

L180K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/I/deletion; 
A181R/N/D/aQ/E/G/H/iy^^ 
30 Q183E/GyH/I/UKyM/F^^ \ 
F183P/S/T/WATA^/A/R^/D/C/Q/E/G/HMyB[/M/deletion; 
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T184W/YAVA/R/N/0>/aQ/E^^^ 
Y203V/A/R/N/D/aQ/E/G/H/I^^ 
M204F/P/S/T/W/Y/V/A/R/N/D/aQ^ 
L235K/WF/P/S/T/W/Y/V/A/Rm/D/C/QfEJG/Wdeletion-, 

T23m/Y/V/A/RM/D/aQ/E/G/WmJK/M/F/P/S/deledoTi; 

?231SnmrYMAmjm^/Cfqm/G/HJinJKM/F/dQ\etion; 

N238D/aQ/E/G/H/l/I7K/M/F/P/S/TAV/YM 

m38VlJKMn?/P/Snr^fYMAmm/D/aQfE/G/dele^ 
10 A238I^/D/aQyE/G/HM7KM^/P/S/r/W/YA^/deletion; 

S239T/W/Y/V/A/R/N/D/C/Q/E^^^ 

Q23SE/GfH/mJKM/FfP/SnmfY/y/AJR^fD/adsle^ 

K239M/F/P/Snmr^/V/A/R/N/D/C/Q/WG/H/l/Udeletion; 

L247K/M/F/P/S/T/WA r A^/AyR^/D/C/Q/E/G/H/I/deletion; 
15 N248D/C/Q/E/G/H/iyUK^ 

m4SWJK/M/F/P/Snmr{mA^/D/C/QfE/G/deleiion; 

F249P/S/T/W/Y/V/A/R/N/D/C/Q/E^^^ 

M250F/P/S/T/W/Y/V/A/R/N/D^^^ 

G251H/I/UK/M/F/P/S/T/WA r MA/RyN/D/aQ/E; and 
20 W2SlAl^fDICIQfWGIEnrU¥JMWf?ISrimiY. 

Reference above to "deletion" means that the first mentioned amino acid before the residue 
number has been deleted. 

25 Such HBV variants are proposed to exhibit a decreased sensitivity to ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV and/or 
optionally other nucleoside or nucleotide analogs or other anti-HBV agents or combination 

30 thereof It should be noted that the nomenclature system for amino acid positions is based 
on the methionine residues in the YMDD motif being designated codon rtM204. This 
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numbering system is different to that in Australian Patent No. 734831 where the 
methionine residue in the YMDD motif within the polymerase gene is designated codon 
550. In this regard, rtL180M and rtM204V correspond to L526M and M550V, 
respectively, in Australian Patent No. 734831. Corresponding mutations may also occur in 
5 envelope genes such as in one or more of PreSl, PreS2 and S. The mutations in S gene 
encoding HBsAg at ST118R, sP120T, sS143S/T, sD144A or sI195M also result in 
mutation in the in the polymerase gene rtY126C, rtT128N, rtF151S/F or rtM204V 
respectively. 

10 Another potential mode of action of ADV and other acyclic nucleoside phosphonates is 
that of immune stimulation (Calio et al, Antiviral Res. 23: 77-89, 1994). A number of 
mutations resulted in changes in the envelope gene detected in HBV variants which may 
be associated with immune escape. These changes include ST118R, sP120T, sS126T, 
sM133T, SM133L/M, sF134V, sS143S/T, SD144A, sG145A and/or sW172STOP. 

15 

HBV encoding the mutation at codon sG145R is a well characterized vaccine escape 
mutant, although the envelope protein from HBV encoding the mutation at sG145A does 
not have the same antigen/antibody binding characteristics as the sG145R. This mutation 
was detected in HBV isolated from patient C in conjunction with mutations at codons 143 
20 and 144. 

The identification of the variants of the present invention permits the generation of a range 
of assays to detect such variants. The detection of such variants may be important in 
identifying resistant variants to determine the appropriate form of chemotherapy and/or to 
25 monitor vaccination protocols, or develop new or modified vaccine preparations. 

Still another aspect of the present invention contemplates a method for determining the 
potential for an HBV to exhibit reduced sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
30 or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other 
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nucleoside or nucleotide analogs or other anti-HBV agents, said method comprising 
isolating DNA or corresponding mRNA from said HBV and screening for a mutation in 
the nucleotide sequence encoding HBV DNA polymerase resulting in at least one amino 
acid substitution, deletion and/or addition in any one or more of domains F and G, and A 
5 domains through to E or a region proximal thereto of said DNA polymerase and associated 
with resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 

10 nucleotide analogs or other anti-HBV agents wherein the presence of such a mutation is an 
indication of the likelihood of resistance to said ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or . 

15 nucleotide analogs or other anti-HBV agents. 

Preferably, the assay detects one or more of the following mutations: in one embodiment, 
rtS21 A rtL122F, rtN124H, HH126R, rtT28N, rtP130Q, rtD131N and rtY135C; in another 
embodiment, rt/N/S/T/I/V53D, rtY126Q, rtL180M, rtS202G, rtI204V and rtI235I/M; in a 

20 further embodiment, rtN53D, rtY54H, rtS57P, rtL91L rtS116P, rtF122L, rtY124H, 
rtV134D, HY141Y/F, rtL145M rtF151F/Y, rtA181T, rtK212R, rtL217R, rtS219A, . 
rtN236T and rtN238D; in yet another embodiment, rtS78T, rtV84M, rtY126C, rtV191L 
rtM204I and rtV214A; in still another embodiment, rtH90D and rtL/F108L; in even yet 
another embodiment, sP120T, sM125T and sT127A; in still yet another embodiment, 

25 ST118R, SM133T, SF134V, sI195M, sS207R and sY225Y/C; in another embodiment, 
sS126T, SM133L/M, sS143Sfl\ sD144A sG145Aand sW172Stop; in a further 
embodiment, sN40S, sC69STOP, sM75L sL88P, sT118A sW182Stop, sW196L, sY206H 
and sY225F; in yet another embodiment, sl81M and sP214Q; in still another embodiment, 
sF83S, SL173F and sW199L; in yet another embodiment, sI126T, &K160R, sS174N, 

30 sA184V, sW196L, sS210N, sF/C220L and sY221C; in still another embodiment, 
sC69Stop/C, sC76Y, sI110V/L sY134N, sW172Stop/W, sW196Stop, sS207R; in even still 
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another embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37); in another embodiment, 

rtP59, rtK60, rtF61, rtA62 and rtV63); in a further embodiment, rtD83, rtV84, rtS85, 

rtA86, rtY89, rtH90 and rtI/L91);in yet another embodiment, rtP177, rtF178, rtL179, 

rtL180, rtAl81, rtQ182, rtF183 and rtT184; in still another embodiment, rtM204 and 
5 rtY203; in even yet another embodiment, rt235, rt236, rt237, rt238 and rt239and in even 

still another embodiment, rt247, rt248, rt249, rt250 and rt251 and in another embodiment, 

K32I^/P/Sn , /WA r A^/A/R/N/D/C/Q/E/G/H/I/L/deletion; 

W3D/C/Q/WG/m/UK/WF/P/Snm/Y/V/A/R/deledon; 

P34S/T/W/Y/V/A/R/N/D/C/Q/E/^^ 
10 mSWJJUM/F/P/SrtfW/Y/V/A/Ml/D/aQWG/d&le&on; 

T3W/Y/V/Aflm/D/aQ/WG/H/WJKMTFfP/S/delction; 

?59Snm/Y/V/A/RmfD/C/Q/WGfH/UUK/MW/del^ox^ 

K60M/FMS/TW/Y/V/A/Rmm/C/Q/E/GnM/L/deletioii; 

F61P/S/T/W/YA^/A^/D/C/Q/E/G/HA/UKM/deletion; 
15 A621W/D/C/Q/E/G/HWLKMft/P/Sri/WrtN/deletion; 

V63A/Rm/D/C/qfE/GfH/mJK/1^/P/S/TfWfY/dGledon; 

D83C/Q/E/G/H/I/UK/M/F/P/S/T/W/YA^/A/R/N/deletion; 

V84A/R/N/D/C/Q/E/G/H/I/I^/M/F/P/S/T/^ 

20 A86Rm/D/C/Q/mG/H/UL/KMFfP/SnmrfV/deledon; 

Y89V/A/R/N/D/C/Q/FVG/H/I/I^ 

H90L07KyM/F/P/S/TAVA^A^/A/R/N/D/C/Q/E/G/deletion; 

VL9 lBC/M/F/P/SA , AVA 7 A^/A/R/N/D/C/Q/E/G/H/deletion; 

P 1 77S/T/W /Y/V /A/R/NyD/CVQ/E/G/H/I/UK/M/F/deletion; 
25 F178P/S/T/W/Y/V/A/R/N/D^^ 

L179K/M/F/P/S/TAV^/YA^/A/R/N/D/aQ/E/G/H/I/deletion; 

L180K/M/F/P/S/W/Y/V/A/RW^^ 

AmWN/D/aQm/G/HmJKJM^/P/Sn/W/Y/V/dsleiioix; 

Ql 83WG/HMVBCM^/P/S/T/WA^A^/A^M/D/C/deletion; 
30 F183P/S/T/W/Y/V/A/R/N/D/Q^^ 

T184W/Y/V/A/R/N/D/aQ/E/G/HW^^ 
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Y203V/A/R/N/D/aQ/E/G/H^^ 
M2(MF/P/S/T/W/Y/V/A/R^^ 
L235K/M/F/P/S/T/W/Y/V/A/PJN^^ 
m36DfC/Q/WGfH/UL/K/M/FfP/S/T/W/Y/V/A/R/deletioii; 
5 T237W/Y/V/A/R/N/D/C/Q/FVG/H^^ 
P237S/T/W/Y/V/A/R/N/D/C/^^ 
N238D/C/Q/E/G/H/I/UK/M/F^ 
m38WJKM/F/P/SrtW/Y/V/Afom/D/C/Q/E/G/deletioii; 
A238m/D/aQ/E/GyHM7KMf/P/S/TAV/YV/deletion; 
10 S239T/W/Y/V/A/R/N/D/a^^ 
Q238E/G/H/I/UK/M/F/P/S/^^ 
K239M/F/P/SnTAV/YA^/A/R/N/D/C/Q/E/G/H/I/U<ieletion; 

N248D/C/Q/E/G/H/LL/K/^ 
15 imsmJKM^/P/SrF/W/Y/VJAmm/D/aQfE/G/deletion; 
F249P/S/T/W/Y/V/A/R/N/D/Q^^ 
M250F/P/S/T/W/Y/V/A/R/N/D/W 
G251H/I/I7BC/M/F/P/SA , /WA r A^/A/R/N/D/C/Q/E/d^ and 

V251A/R/N/D/C/Q/E/G/H/]^^ or combinations thereof or an 

20 equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
25 nucleotide analogs or other anti-HBV agents or combination thereof. 

Accordingly, another aspect of the present invention produces a method for determining 
whether an HBV strain exhibits reduced sensitivity to a nucleoside or nucleotide analog or 
other anti-HBV agents, said method comprising isolating DNA or corresponding mRNA 
30 from said HBV and screening for a mutation in the nucleotide sequence encoding the DNA 
polymerase and/or a corresponding region of the S gene, wherein the presence of a 
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mutation selected from, in one embodiment, rtS21A, rtL122F, rtN124H, rtH126R, rtT28N, 
rtP130Q, rtD131N and rtY135C; in another embodiment, rt/N/S/T/I/V53D, rtY126Q, 
rtL180M, rtS202G, rtI204V and rtI235I/M; in a further embodiment, rtN53D, rtY54H, 
rtS57P, rtL91I, rtS116P, rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, 
5 rtA181T, rtK212R, rtL217R, rtS219A, rtN236T and rtN238D; in yet another embodiment, 
rtS78T, rtV84M, rtY126C, rtV191I, rtM2Q4I and rtV214A; in still another embodiment, 
rtH90D and rtL/F108L; in even yet another embodiment, sP120T, sM125T and sT127A; in 
still yet another embodiment, sTl 18R, sM133T, SF134V, sI195M, sS207R and sY225Y/C; 
in another embodiment, sS126T, sM133I/M, sS143S/T, sD144A, sG145Aand sW172Stop; 

10 in a further embodiment, sN40S, sC69STOP, sM75I, sL88P, sT118A, sW182Stop, 
sW196L, sY206H and sY225F; in yet another enlbodiment, sl81M and sP214Q; in still 
another embodiment, sF83S, sL173F and sW199L; in yet another embodiment, sI126T, ' 
SK160R, sS174N, sA184V, sW196L, sS210N, sF/C220L and sY221C; in stiU another 
embodiment, sC69Stop/C, sC76Y, sI110V/I, sY134N, sW172Stop/W, sW196Stop, 

15 sS207R; in even still another embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37); in 
another embodiment, rtP59, rtK60, riF6U rtA62 and rtV63); in a further embodiment, 
rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 and rfl/L91);in yet another embodiment, rtP177, 
rtF178, rtL179, rtL180, rtA181, rtQ182, rtF183 and rtT184; in still another embodiment, 
rtM204 and rtY203; in even yet anomer. embodiment, rt235, rt236, rt237, rt238 and 

20 rt239and in even still another embodiment, rt247, rt248, rt249, rt250 and rt251; and in 
another embodiment, 

02W/P/S/TAVA r A^/A^/N/D/C/Q/E/G/IM/Udeletion; 

^3D/C/Q/E/G/H/L^L/K/M/F/P/S/T/W/YMA^ 

P34S/TW/Y/V/Amm/D/aQ/E/G/H/VLWMJF/dele&on; 
25 HSSI/I/EC/M/F/P/S/T/W^/A/R/N/D/C/Q/^G/deleti^ 

TZmnr/V/Amm/D/aQ/E/G/Hn/LfKM^/f/S/dcleiiori; 

P59S/TAVATA^/A^R^/D/aQ/E/G/HM^K^/deletion; 

KeOM^/P/SA'/W/YA^/A^/D/C/Q/E/G/H^L/deletion; 

F61P/S/TAV/YA^/Am^yD/C/Q/E/G/H^UKA4/deletion; 
30 A62R^/D/aQ/E/G/HM7KM^/P/S/T/W/YA^/deletion; 

V63A/PJN/D/C/Q/E/G/HMiK/M/F/P/S/T/WAr/deletion; 
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D83C/Q/E/G/H7]/UK/M/F^^ 
VMA/R/N/D/C/Q/E/GfHWUKM/FfP/Snmmdele&on\ 
SS57W/Y/V/A/Rmm/aQ/W<MmJKJM/F/P/de\etion; 
AS6Rm/D/C/Q/WG/HMJ¥JMJF/P/Sn:/W/Y/V/deletiaD.i 
5 YS9V/AJRm/D/C/QfWGfH/UUKM^/P/Snm/dQlctian; 
momJUWF/P/Sn/Wr{/V/A/M^/D/C/Q/E/G/delQtioji; 
I/L91K/M/F/P/SyTAV/YA^/A/R/N/D/C/Q/E/G/H/deletion; 
n77SnW/Y/V/Amm/D/aQ/E/G/HMJKM/F/del<tioii; 
F178P/S/T/W/YA^/A^/D/C/Q/E/G/HM^M/deletion; 
10 L179K7M/F/P/S/TAVA7V/A/RyN/D/C/Q/E/G/H/I/deletion; 
LlSOK/M/F/P/S/T/W^/A/R/N/D/C/Q/E/G/H^/deletion; 
A181PJN/D/C/Q/E/G/H/iyUK/^ 
Ql 83E/G/H/TZiyK/M/T/P/S,T^ 

F183P/S/T/WATA^/A^/D/aQ/E/G/HM7KM/deletioii; 
15 T184WA r A^/A^^/D/CyQ/E/G/HM7KM^/P/S/deletion; 

Y203V/A/R/N/D/C/Q/FVG/H/^^ 

m04m/SnfW/Y/V/A/WN/D/C/QfE/G/H/ULfK/deletion; 

I235K/M/F/P/S/T/W/YA^/A/I^/D/C/Q/E/G/H/l/deletion; 

N236D/C/Q/E/G/H/I/I/K/M^^ 
20 T237W/Y/V/A/R/N/D/aQ/E/^^ 

P237S/T/W/Y/V/A/R/N/D/C/Q/^^^ 

N238D/C/Q/E/G/H/I/I^C/N^^ 

m3SmJK/M/F/P/Snm/Y/V/Amm/DfC/QfWG/dsl^ion; 

A23S^/D/C/QfWG/HMJK/WF/P/Snmnr/V/dele\ion-, 
25 S239T/W/Y/V/A/R/N/D/C/Q/^^^ 

Q238E/G/H^/UKM/F/P/S/T/W/YA^/A^/D/C/deletion; 

K239M/MVS/T/WA^^ 

L247K/M/F/P/S/T/W/YMA/R/^ 

N248D/aQ/E/G/H/I^L/K/M/F/P/S/TAV/YA^/A/R/deletio^ 
30 m4&WJK/hW/P/SrtW/YWAmm/D/C/QfWG/d<Aetiov 

Fl49V/S/TWKN/Amifo/aQ/E/GfHnfUKMdeletiov 
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M250F/P/S/TAVA^A^/A/RMD/C/Q/E/G/HM^BC/deletion; 
G25llWnjmffl/P/S/TW/Y/V/Am/N/D/aQm/del&i0Ti; and 

V251A/R/N/D/C/Q/E/G/EmJKMJF/?/Sn/W/Y/deletioii or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant which exhibits a decreased 
5 sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and/or optionally other nucleoside or nucleotide analogs or other anti- 
HBV agents or combination thereof. 

10 

A further aspect of the present invention produces a method for determining whether an 
HBV strain exhibits reduced sensitivity to a nucleoside or nucleotide analog or other anti- 
HBV agents, said method comprising isolating DNA or corresponding mRNA from said 
HBV and screening for a mutation in the nucleotide sequence encoding the DNA 

15 polymerase and/or a corresponding region of the S gene, wherein the presence of a 
mutation selected from, in one embodiment, rtS21A, rtL122F, rtN124H, rtH126R, rtT28N, 
rtP130Q, rtD131N and rtY135C; in another embodiment, rt/N/S/T/I/V53D, rtY126Q, 
rtL180M, rtS202G, rtI204V and rtI235I/M; in a further embodiment, rtN53D, rtY54H, 
rtS57P, rtL91L rtS116P, rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, 

20 rtA181T, rtK212R, rtL217R, rtS219A, rtN236T and rtN238D; in yet another embodiment, 
rtS78T, rtV84M, rtY126C, rtV191L rtM204I and rtV214A; in still another embodiment, 
rtH90D and rtL/F108L; in even yet another embodiment, sP120T, sM125T and ST127A; in 
stUl yet another embodiment, ST118R, sM133T, SF134V, sI195M, sS207R and sY225Y/C; 
in another embodiment, sS126T, sM133L/M, sS143S/T, sD144A, sG145Aand sW172Stop; 

25 in a further embodiment, sN40S, sC69STOP, sM75L sL88P, ST118A, sW182Stop, 
SW196L, SY206H and sY225F; in yet another embodiment, sl81M and sP214Q; in still 
another embodiment, sF83S, sL173F and sW199L; in yet another embodiment, sI126T, 
SK160R, sS174N, sA184V, sW196L, sS210N, sF/C220L and sY221C; in still another 
embodiment, sC69Stop/C, sC76Y, sI110V/L sY134N, sW172Stop/W, sW196Stop, 

30 sS207R; in even still another embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37); in 
another embodiment, rtP59, rtK60, rtF61, rtA62 and rtV63); in a further embodiment, 
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rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 and rO/L91);in yet another embodiment, rtP177, 

rtF178, rtL179, rtL180, rtA.181, rtQ182, rtF183 and rtT184; in still another embodiment, 

rtM204 and rtY203; in even yet another embodiment, rt235, rt236, rt237, rt238 and 

rt239and in even still another embodiment, rt247, rt248, rt249, rt250 and rt251; and in 
5 another embodiment, 

02M/F#/S/T/W/Y/V/A/R/N^^ 

N33D/CVQ/E/G/rI/I/UK/M/F/P/S/TAV/Y /V /A/R/deletion; 

P34S/T/W/Y/V/A/R/N/D/^^^^ 

mSI^VKM^/P/S/T/WA^A^/A^N/D/C/Q/E/G/deletion; 
10 TSm/Y/V/AJR/^/D/aQ/B/G/HmJEJh^fP/S/dBleAoD; 

V59Sn/W/Y/VfA/Rm/DfC/QfWGfWmJK/M/Fmetion-, 

K60M/F/P/SrTW/Y/V/A/RM/D/aQ/E/G/WVUdele&on; 

FeiP/S/TAV^A^/A/R/N/D/aQ/E/G/H^K^l/deletion; 

A62PJN/D/C/Q/E/G/H/I/L^ 
15 V63Am^/D/aQ/WG/H/I/UK/M/F/P/S/T/W/Y/dsMon; 

D&aQfWGm/WJKM/F/P/SnWrt/V/Afcm/dele&on; 

YS4A/M^/D/aQ/EJG/H/i/L/K/M/F/P/Snmmde\etiori; 

S85T/WA r A^/A/Rm>/C/Q/E/G/HMVKM^/P/delenon; 

A86™/D/C/Q/E/G/H/I/UK/^ 
20 Y89V/A/R/N/D/C/Q/^G/H/1/L/K/M^ 

WOyi/K/MJ¥/?/SniW/Y/V/A/Rm/D/OQm/G/del^o^ 

m J 9lKM^/P/Sn/W/Y/V/A/Rm/D/C/Q/B/G/H/deletion; 

P177S/TAV/YA^/A^/D/C/Q/E/G/HMyK^f/deletion; 

F178P/SA , AVA^A^/A^/D/C/Q/E/G/HM7K/M/deletion; 
25 L179KM^/P/S/T/WA r A^/A^T/D/C/Q/E/G/EM/deletion; 

L180K/M/F/P/SAT/W/YA^/A/R/N/D/C/Q/F^G/H/l/deletion; 

A181PJN/D/C/Q/E/G/H/^^ 

Q183E/G/HMyBCM^/P/S/T/W/YA^/A/Rm/D/C/deletion; 
F183P/S/T/W/Y/V/A/RN/^ 
30 T184WATA^/A/PJN/D/C/Q/E/G/H/l/UK/M/F/P/S/d 
Y203V/A/R/N/D/aQ/E/G/H/I/^^ 
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M204F/P/S/T/WA r A^/A/R/N/D/C/Q/WG/EM/I^ 

U35K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/HW/deletion; 

N2361VC/Q/B/G/H/I/iyK^^ 

T237W/Y/V/A/R/N/D/aQ/E/G/H/^^ 
5 ?237Sn/W/YfV/A/m^/D/C/Q/EJG/WVUK/M/F/d0\edon; 

N238D/C/Q/^G/H/l/IVK/M^/P/S/T/WA r /V/A/R/deletion; 

m38I/iyK/M/F/P/S/T/W/Y/V/^^ 

A238RyW/D/C/QMG/Ei/I/iyK/M/F/POT 

S239T/W/Y/V/A/RMD/C/Q/E/G^ 
10 Q23SB/G/H/VUK/M^/P/S/Tm/Y/V/A/Rmm/C/deledon; 

K239M/F/P/S/T/W/YA^/A^R/N/D/C/Q/E/G/H/I/Udeletion; 

L247KM/F/P/S/T/WA r A^/AyR^/D/C/Q/E/G/HA/deletion; 

N248D/C/Q/WG/H/I/iyKyM/^^^ 

m481/iyKM^/P/S/TAVA r MA™f/D/C/Q/E/G/deletion; 
15 F249m/T/W/Y/V/A/R/N/D/aQ/E/G/H/mJIOWdeledon; 

M250F/P/S/T/WA r A^/Am/N/D/C/Q/E/G/H/I/IVK/deletion; 

G251H/IO^M/F/P/S/T/WA r A^/A/R/N/D/C/Q/E/deletion; and 

V251A/R/N/D/C/Q/E/G/H/I/I^^ or combinations thereof or an 

equivalent one or more other mutation is indicative of a variant which exhibits a decreased 
20 sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and/or optionally other nucleoside or nucleotide analogs or other anti- 
HBV agents or combination thereof. 

25 

The detection of HBV or its components in cells, cell lysates, cultured supernatant fluid 
and bodily fluid may be by any convenient means including any nucleic acid-based 
detection means, for example, by nucleic acid hybridization techniques or via one or more 
polymerase chain reactions (PCRs). The term "bodily fluid" includes any fluid derived 
30 from the blood, lymph, tissue or organ systems including serum, whole blood, biopsy and 
biopsy fluid, organ explants and organ suspension such as liver suspensions. The invention 



WO 03/087351 



PCT/AU03/00432 



-56- 

further encompasses the use of different assay formats of said nucleic acid-based detection 
means, including restriction fragment length polymorphism (RFLP), amplified fragment 
length polymorphism (AFLP), single-strand chain polymorphism (SSCP), amplification 
and mismatch detection (AMD), interspersed repetitive sequence polymerase chain 
5 reaction (IRS-PCR), inverse polymerase chain reaction (iPCR) and reverse transcription 
polymerase chain reaction (RT-PCR), amongst others. Other forms of detection include 
Northern blots, Southern blots, PCR sequencing, antibody procedures such as ELISA, 
Western blot and immunohistochemistry. A particularly useful assay includes the reagents 
and components required for immobilized oligonucleotide- or oligopeptide-mediated 
1 0 detection systems. 

One particularly usefid nucleic acid detection system is the reverse hybridization 
technique. In this technique, DNA from an HBV sample is amplified using a biotin or 
other ligand-labeled primer to generate a labeled amplificon. Oligonucleotides 

15 immobilized to a solid support such as a nitrocellulose film are then used to capture 
amplified DNA by hybridization. Specific nucleic acid fragments are identified via biotin 
or the ligand. Generally, the labeled primer is specific for a particular nucleotide variation 
to be detected. Amplification occurs only if the variation to be detected is present. There 
are many forms of the reverse hybridization assay and all are encompassed by the present 

20 invention. 

Detecting HBV replication in cell culture is particularly useful. 

This and other aspects of the present invention is particularly amenable to microarray 
25 analysis such as to identify oligonucleotides including sense and antisense molecules, 
RNAi or siRNA molecules or DNA or RNA-binding molecules which down-regulate 
genomic sequences or transcripts of HBV. Microarray analysis may also be used to 
identify particular mutations in the HBV genome such as within the HBV DNA 
polymerase-coding region or the HBsAg-coding region. 
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Another aspect of the present invention contemplates a method for detecting an agent 
which exhibits inhibitory activity to an HBV by: 

generating a genetic construct comprising a replication competent-effective 
5 amount of the genome from the HBV contained in a plasmid vector and then transfecting 
said cells with said construct; 

contacting the cells, before, during and/or after transfection, with the agent to 

be tested; 

10 

culturing the cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agents; and 

15 then subjecting the cells, cell tysates or culture supernatant fluid to viral- or 

viral-component-detection means to determine whether or not the virus has replicated, 
expressed genetic material and/or assembled and/or been released in the presence of the 
agent, 

20 In a preferred embodiment, the plasmid vector may include genes encoding part or all of 
oher viral vectors such as baculovirus or adenovirus (Ren and Nassal, 2001, supra) and the 
method comprises: 

generating a genetic construct comprising a replication competent-effective 
25 amount of the genome from the HBV contained in or fused to an amount of a baculovirus 
genome or adenovirus genome effective to infect cells and then infecting said cells with 
said construct; 

contacting the cells, before, during and/or after infection, with the agent to be . 

30 tested; 
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culturing the cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agent; and 

5 then subjecting the cells, cell lysates or culture supernatant fluid to viral- or 

viral-component-detection means to determine whether or not the virus has replicated, 
expressed genetic material and/or assembled and/or been released in the presence of the 
agent 

10 In an alternative embodiment, the method comprises: 

generating a continuous cell line comprising an infectious copy of the genome 
of the HBV in a replication competent effective amount such that said infectious HBV 
genome is stably integrated into said continuous cell line such as but not limited to 2.2.15 
15 or AD; 

contacting the cells with the agent to be tested; 

culturing the cells for a time and under conditions sufficient for the HBV to 
20 replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to the agent; and 

then subjecting the cells, cell lysates or culture supernatant fluid to viral- or 
viral-component-detection means to determine whether or not the virus has replicated, 
25 expressed genetic material and/or assembled and/or been released in the presence of the 
agent 

The above-mentioned methods are particularly useful in identifying or developing agents 
against HBV variants such as those carrying mutations, in one embodiment, rtS21 A, 
30 rtL122F, rflSU24H, rtH126R, rtT28N, rtP130Q, rtD131N and rtY135C; in another 
embodiment, rt/N/S/T/I/V53D, rtY126Q, rtL180M, rtS202G, rtI204V and rtI235I/M; in a 
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further embodiment, rtN53D, rtY54H, rtS57P, rtL91I, rtS116P, rtF122L, rtY124H, 
rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, rtA181T, rtK212R, rtL217R, rtS219A, 
rfN236T and rtN238D; in yet another embodiment, rtS78T, rtV84M, rtY126C, rtV191I, 
rtM204I and rtV214A; in still another embodiment rtH90D and rtL/F108L; in even yet 
5 another embodiment, rtLl 57L/M, rtAl 8 1 V and rtV207I; in even still another embodiment, 
rtL80V, rtP109S, rtI163V, rtL229M and rtN/H/A/S/Q238K; in another embodiment, 
rtS78S/T, rtN118N/S, rtN139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, 
rtE218K/E and rtN238N/H; in a further embodiment, sP120T, sM125T and sT127A; in yet 
another embodiment, sT118R, sM133T, SF134V, sI195M, sS207R and sY225Y/C; in still 

10 another embodiment, sS126T, sM133L/M, sS143S/T, SD144A, sG145A and sW172Stop; 
in even yet another embodiment, sN40S, sC69Stop, sM75I, sL88P, sT118A, sW182STOP, 
sW196L, sY206H and sY225F; in even still another embodiment, sl81M and sP214Q; in 
another embodiment, sF83S, sL173F and sW199L; in a further embodiment, sI126T, 
SK160R, SS174N, sA184V, sW196L, sS210N, sF/C220L and sY221C; in yet another 

15 embodiment, sC69Stop/C, sC76Y sIHOV/I, sY134N, sW172Stop/W, sW196Stop and 
sS207R; in still another embodiment, rtK32, rtN33, rtP34, rtH35 and rtT37; in even yet 
another embodiment, rtP59, rtK60, rtF61, rtA62 and rtV63; in even still another 
embodiment, rtD83, rtV84, rtS85, rtA8"S, rtY89, rtH90 and rtI/L91; in another 
embodiment, rtP177, rtF178, rtL179, rtL180, rtA181, rtQ182, rtF183 and rtT184; in a 

20 further embodiment, rtM204 and rtY203; in yet another embodiment, rt235, rt236, rt237, 
rt238 and rt239 in still another embodiment, rt247, rt248, rt249, rt250 and rt251; and in 
even yet another embocument^2M/F/P/S/^AVA r A^/A/R/N/D/C/Q/E/G/H/I^ 
N33D/C/Q/E/G/HM7K7M^/P/S/TAV/YA^/A^deleti^^ 
P34S/T/W/Y/V/A/R/N/D^^^^ 

25 HSSI^B^M/F/P/S^/WA^A^/A/R/N/D/C/Q/E/G/deleti^^^ 
T37W/YA^/A^/D/aQ/E/G/IIM J ^M(F/P/S/deletion^ 
P59S/T/WA^A^/A^^/D/C/Q/T3/G/I1/L1/BC/^ 
K60M^/P/S/T/W/YA^/A^^/D/C/Q/E/G/HMVdeletion; 
F61P/S/T/W7Y A^/A/R/N/D/C7Q/E/G/H/I/L/K/M/deletion; 

30 A62Rm/D/aQfE/GfWI/lJK/MWf?/SnrW/Y/V/6el^on; 
V63AmmfD/C/Q/E/GMnnJK/Mffm/TWWfe\d&on; 
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D83aQ/E/G/H/I/iyK/I^^ 
V84A/R/N/D/C/Q/E/G/H/I^^ 
S85T/W/Y/V/AftW/D/C/Q/^^ 
AS6RM/D/C/Q/E/G/H/UL/¥JM/F/P/SnW/Y/V/d6l(tioni 
5 Y89V/A/R/N/D/aQ/E/G/H/I^7KyM/F/P/S/T/W/deletioi^ 
H90I/iyK/M/F/P/S/T^^ 

I^91K/M^/P/S/T/WATA^/AyRm/D/C/Q/E/G/H/deletion; 
n77Snm/Y/V/Amm/D/C/Q/B/G/H/ULni:M/F/deletion; 

nismnr^/Y/v/A/Rmm/c/q/wGfmajK/wdQiedon; 

10 U79JUM/F/P/S/Tm/Y/V/A/R/N/D/aQ/WG/HWddedon; 

L180K/M/F/P/S/T/W/Y/V/A^ 

km^/D/aQfWG/H/UUfUM/F/P/SnnNrY/W/dele&^ 

Q183E/G/H/I/iyK/M/F/P/S/T/WA r A^/A/R/N^ 

F183P/S/T/W^A^/A/R/N/D/C/Q/E/G/H/I/L^/M/deletion; 
15 T184W/Y/V/A/R/N/D/C/^^ 

Y203V/A/R/N/D/C/Q/E/G/H/I/^^ 

M2(HF/P/S/T/W/YA//A/R^/D/aQ/E/G/H/I/iyK/deletion; 

L235K/M/F/P/S/r/W/YW/A/R/N/D/C/Q/E/G/HWdeletion; 

N236D/aQ/E/G/H/I/UK/M^^ 

20 tt3m/Y/V/A/RAW/aQ/E/Gm/L/K/WFWS/dele1iov 
P237S/T/W/Y/V/A/R/N/D/C/Q^^^ 
N238D/C/Q/E/G/H/I/L'K/M^^ 

H238IiyKM^/P/S/TAVA^A^/A^yN/D/C/Q/E/G/deletioii; 

A238R/N/D/C/Q/E/G/HMiKM^/P/S/rAVA^A^/deletion; 
25 S239T/W/Y/V/A/R/N/D/C/Q^ 

Q238E/G/HMyBCM^/P/Sn , /W/YMA^N/D/C/deletion; 

K239M^/P/SA'AV r /YA'/A^^/D/C/Q/E/G/HMydeletion; 

L247KM^/P/S/T/WA r A^/A^^/D/C/Q/E/G/EiWdeletion; 

N248D/C/Q/E/G/HMyKM^/P/S/rAVA r A^/A^/deletion; 
30 H2481^JCM^/P/S/T/WArA^/A^N/D/C/Q/E/G/deletion; 

F249P/SA , AV/YAT/A/R^/D/C/Q/E/GyHM^K/M/deletion; 
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M250F/P/S/TAV/YA^/A/R^/D/C/Q/E/G/H/ia^deletion; 
G251H/I/UK/M/F/P/S/r/WArA^/A/R/N/D/C/Q/E/deletio^ and 
Y251A/Rm/D/C/QfWG/Wl/UK/M/FfP/SnW/Y/delttion. 

5 Accordingly, another aspect of the present invention contemplates a method for 
determining whether an HBV strain exhibits reduced sensitivity to a nucleoside or 
nucleotide analog or other potential anti-HBV agent, said method comprising isolating 
DNA or corresponding mRNA from said HBV and screening for a mutation in the 
nucleotide sequence of the envelope genes or DNA polymerase gene selected from, in one 

10 embodiment, rtS21A, rtL122F, rtN124H, rtH126R, rtT28N, rfPDOQ, rtD131N and 
rtY135C; in another embodiment, rt/N/S/T/I/V53D, rtY126Q, rtL180M, r(S202G, rtI204V 
and rtI235I/M; in a further embodiment, rfN53D, rtY54H, rtS57P, rtL91I, rtS116P, 
rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, rtA181T, rtK212R, 
rtL217R, rtS219A, rtN236T and rtN238D; in yet another embodiment, rtS78T, rtV84M, 

15 rtY126C, rtVl-911, rtM204I and rtV214A; in still another embodiment rtH90D and 
rtL/F!08L; in even yet another embodiment, rtLlSTL/M, rtA181V and rtV207I; in even 
still another embodiment, rtL80V, rtP109S, rtI163V, rtL229M and rtN/H/A/S/Q238K; in 
another embodiment, rtS78S/T, rtN118N/S, rtN139NZK, rtV142E, rtA181A/T, rtI204M, 
rtQ/P/S/Stop215Q, rtE218K/E andrtN238N/H; in a further embodiment, sP120T, sM125T 

20 and sT127A; in yet another embodiment, sTl 18R, sM133T, SF134V, sI195M, sS207R and 
SY225Y/C; in still another embcwliment, sS126T, SM133L/M, sS143S/T, sD144A sG145A 
and sW172Stop; in even yet another embodiment, sN40S, sC69Stop, sM75I, sL88P, 
ST118A SW182STOP, sW196L, sY206H and sY225F; in even still another embodiment, 
sl81M and sP214Q; in another embodiment, sF83S, sL173F and sW199L; in a further 

25 embodiment, sI126T, sK160R, sS174N, sA184V, sW196L, sS210N, sF/C220L and 
SY221C; in yet another embodiment, sC69Stop/C, sC76Y sIHOV/I, sY134N, 
sW172StopAV, sW196Stop and sS207R; in still another embodiment, rtK32, rtN33, rtP34, 
rtH35 and rtT37; in even yet another embodiment, rtP59, rtK60, rtF61, rtA62 and rtV63; in 
even still another embodiment, rfD83, rtV84, rtS85, rtA86, rtY89, rtH90 and rtI/L91; in 

30 another embodiment, rtP177, rtF178, rtL179, rtL180, rtA181, rtQ182, rtF183 and rtT184; 
in a further embodiment, rtM204 and rtY203; in yet another embodiment, rt235, rt236, 
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rt237, rt238 and rt239 in still another embodiment, rt247, rt248, rt249, rt250 and rt251; and 
in even yet another embodiment, 
KSlM/F/P/S^AV^A^/A/R/N/D/aQ/E/G/H/I/L/deletion; 
>03D/C/Q/E/G/H/I/UK/M/F/P/SAr/W^^ 
5 ?3ASnm/Y/V/A/R/N/D/aQ/E/GfimJK/M/F/6e\edon; 
msmJK/M/F/P/Snm/YrV/A/R/N/D/aQ/B/G/deleiion; 
T37W/Y/V/A/R/N/D/aQ/E/G/H/tf^^ 
P59S/T/W/Y/V/A/R/N/D/C/^^ 
KeOM^/P/S/T/WA^A^/A^^/D/C/Q/E/G/H^deletion; 
10 F6 1 P/S/T/W/Y AVA/R/N/D/CVQ/E/G/H/I/L/K/M/deletion; 
A62R/N/D/C/Q/E/G/H/I/L/BC/MZF/P/S/rAV 
V63A/R/N/D/C/Q/E/G/H/I/I^C^ 
D83C/Q/E/G/H/L1/K/M^ 

V84A^^/D/C/Q/E/G/H^UKM^/P/SA'AV/Y/deletion; 
15 S85T/W/Y/V/A/R/N/D/C/Q^ 

A8fiR/NZD/a<^G/H/KL/K/MZF/POT 

Y89V/A/R/N/D/C/Q/E/G/H/I/^^ 

mOVUK/WF/P/Sri/W/Y/V/A/R/m)/aq/WG/del^or^ 

^lK/M/F/P/S/T/WA^A^/A/R/N/D/C/Q/E/G/H/deletion; 
20 P177S^AV7Y/V/A/R/N/D/C/Q/E/^^ 

F178P/S/TAV/YA^/A^^/D/C/Q/E/G/H/I/UK^deletion; 

L179KM^/P/S/TAV/YA^/A^N/D/aQ/E/GyH/I/deletion; 

LlSOBC/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/I/deletion; 

A181R^/D/C/Q/E/G/HM J /KM^Fyp/S/T/WA^A^/deletion; 
25 Q183E/G/H/iyiyK/MZ^^ 

F183P/S/TAV/Y/V/A^^/D/aQ/E/G/HMyKAl/deletion; 

TmW/Y/V/AWN/D/C/Q/EJG/HMJKM/F/P/S/dele&on; 

Y203V/A^^/D/C/Q/E/G/Em7KM/F/P/S/ r T/W/deletion; 

M2()4F/P/S/T/WA r A^/A^^/D/aQ/E/G/H/I/UK/deletion; 
30 L235K/M/F/P/S/T/W/Y/V/A/R^^ 

N236D/C/Q/E/G/Hn^KM^/P/S/r/W/YA^/A^/deletion; 
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T23W/Y/V/A/RM/D/aQ/WG/H/WMM/F/P/S/del<tioti; 
?237Sn/WfYfV/Ammm/aQ/EJG/HWIJK/M/F/deletion; 
N238D/C/Q/E/G/H/I/L^K/M^ 
H238I/L/K/MZF/P/S/T/W/Y/V/A/^ 

S239T/W/Y/V/A/R/N/D/C^ 

Q238E/G/H/I/iyjC/M/F/P/S/TAV/YA^/A/R/N/D/C; 

K239M/F/P/S/TAVA r A^/A^^/D/C/Q/E/G/aO/L; 

L247K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/I; 
10 N248D/aQ/E/G/H7I/L^/M/F/P/S/T/W/YA^/A/R; 

H248I/UBC/M/F/P/S/T/WA r MA/R/N/D/C/Q/E/G; 

V249m/TfWr{/W/A/RmfD/aQfE/GfWUlJKM] 

mSOF/P/S/T/WK/V/Amm/D/C/Q/E/GfWWJK; 

G251HM^K/M/F/P/S/T/W/YMA^yN/D/C/QE; and 
15 V251A/Rmm/aQ/WG/H/J/UK/M/Fmsn/Wmdeletion or combinations thereof or an 

equivalent one or more other mutation is indicative of a variant wherein said variant 

exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 

and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 

LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
20 FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 

nucleotide analogs or other anti-HBV agents or combination thereof. 

The detection of amino acid variants of DNA polymerase is conveniently accomplished by 
reference to the amino acid sequence shown in Formulae I and EL The polymorphisms 
25 shown represent the variations shown in various databases for active pathogenic HBV 
strains. Where an HBV variant comprises an amino acid different to what is represented, 
then such an isolate is considered a putative HBV variant having an altered DNA 
polymerase activity. 

30 The present invention further contemplates agents which inhibit ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
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FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV resistant HBV 
variants. Such agents are particularly useful if long term treatment by ADV, LMV, FTC 
and/or TFV and/or optionally other nucleoside analogs or nucleotide analogs such as TFV 
5 is contemplated by the clinician. The agents may be DNA or RNA or proteinaceous or 
non-proteinaceous chemical molecules. Natural product screening such as from plants, 
coral and microorganisms is also contemplated as a useful potential source of masking 
agents as is the screening of combinatorial or chemical libraries. The agents may be in 
isolated form or in the form of a pharmaceutical composition or formulation and may be 
10 administered in place of or sequentially or simultaneously with a nucleoside or nucleotide 
analog. Furthermore, rationale drug design is contemplated including solving the crystal or 
NMR structure of, for example, HBV DNA polymerase and designing agents whicih can 
bind to the enzyme's active site. This approach may also be adapted to other HBV 
components. 

15 

Accordingly, another aspect of the present invention contemplates a method for detecting 
an agent which exhibits inhibitory activity to an HBV which exhibits resistance or 
decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
20 TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HBV agents or combination thereof, , said method comprising: 

generating a genetic construct comprising a replication competent-effective 
25 amount of the genome from said HBV contained in a plasmid vector and then transfecting 
said cells with said construct; 

contacting said cells, before, during and/or after transfection, with the agent to 

be tested; 

30 
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culturing said cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agent; and 

5 subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 

component-detection means to determine whether or not the virus has replicated, expressed 
genetic material and/or assembled and/or been released in the presence of said agent. 

Still another aspect of the present invention provides a method for detecting an agent 
10 which exhibits inhibitory activity to an HBV which exhibits resistance or decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or AD V and FTC 
and LMV and TFV and/or optionally other nucleoside or nucleotide analogs or other anti- 
1 5 HBV agents or combination thereof, , said method comprising: 

generating a genetic construct comprising a replication competent-effective 
amount of the genome from said HBV contained in or fused to an amount of a baculovirus 
genome effective to infect cells and then infecting said cells with said construct; 

20 

contacting said cells, before, during and/or after infection, with the agent to be 

tested; 

culturing said cells for a time and under conditions sufficient for the HBV to 
25 replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agent; and 



30 



subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has replicated, expressed 
genetic material and/or assembled and/or been released in the presence of said agent. 
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Preferably, the HBV genome is stably integrated into the cells' genome. 

Particularly useful cells are 2.2.15 cells (Price et al 9 Proa Natl Acad. Set USA 86(21): 
8541-8544, 1989 or AD cells (also known as HepAD32 cells or HepAD79 cells [Ying et 
5 al t Viral Hepat 7(2): 161-165, 2000. 

Whilst the baculovirus vector is a particularly useful in the practice of the present 
invention, the subject invention extends to a range of other vectors such as but not limited 
to adenoviral vectors. 

10 

The present invention further extends to cell lines (e.g. 2.2.15 or AD cells) carrying genetic 
constructs comprising all or a portion of an HBV genome or a gene or part of a gene 
therefrom. 

15 The present invention also provides for the use of the subject HBV variants to screen for 
anti-viral agents. These anti-viral agents inhibit the virus. The term "inhibit" includes 
antagonizing or otherwise preventing infection, replication, assembly and/or release or any 
intermediate step. Preferred anti-viral agents include nucleoside or nucleotide analogs or 
anti-HBV agents, however, the present invention extends to non-nucleoside molecules. 

20 

In addition, rational drug design is also contemplated to identify or generate chemical 
molecules which either mimic a nucleoside or which interact with a particular nucleotide 
sequence or a particular nucleotide. Combinatorial chemistry and two hybrid screening are 
some of a number of techniques which can be employed to identify potential therapeutic or 
25 diagnostic agents. 

In one example, the crystal structure or the NMR structure of polymerase or the surface 
antigen is used to rationally design small chemical molecules likely to interact with key 
regions of the molecule required for function and/or antigenicity. Such agents may be 
30 useful as inhibitors of polymerase activity and/or may alter an epitope on the surface 
antigen. 
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Several models of the HBV polymerase have been prepared due to the similarity with 
reverse transcriptase from HIV (Das et al, J. Virol 75(10): 4771-4779, 2001; 
Bartholomeusz et al, Intervirology 40(5-6): 337-342 1997; Allen et al, Hepatology 27(6): 
5 1670-1677, 1998). The models of the HBV polymerase can be used for the rational drug 
design of new agents effective against HBV encoding the resistant mutations as well as 
wild type virus. The rational drug that is designed may be based on 'a modification of an 
existing antiviral agent such as the agent used in the selection of the HBV encoding the 
mutations associated with resistance. Viruses or clones expressing HBV genomic material 
1 0 encoding the mutations may also be used to screen for new antiviral agents. 

In an alternative embodiment, the present invention also contemplates a method for 
detecting an agent which exhibits inhibitory activity to an HBV polymerase in an in vitro 
polymerase assay. The HBV polymerase activity can be examined using established assays 
15 (Gaillard et al, Antimicrob Agents Chemother. 46(4): 1005-1013, 2002; Xiong et al, 
Hepatology 28(6): 1669-1673, 1998). 

• As indicated above, microarray technology is also a useful means of identifying agents 
which are capable of interacting with defined HBV internal or external components. For 

20 example, arrays of HBV DNA polymerase or peptide fragments thereof carrying different 
amino acid variants may be used to screen for agents which are capable of binding or 
otherwise interacting with these molecules. This is a convenient way of determining the 
differential binding patterns of agents between HBV variants. Arrays of antibodies may 
also be used to screen for altered HBsAg molecules. Microarrays are also useful in 

25 proteomic analysis to identify molecules such as antibodies, interferons or cytokines which 
have an ability to interact with an HBV component Microarrays of DNA and RNA 
molecules may also be employed to identify sense and antisense molecules for genetic 
regions on the HBV genome or transcripts thereof. 

30 The above methods are particularly useful in identifying an inhibitor of an HBV resistant 
to or exhibiting reduced sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
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and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and/or optionally other nucleoside or 
nucleotide analogs or other anti-HBV agents or combination thereof. The present invention 
5 extends, therefore, to compositions of the inhibitors. The inhibitors may also be in the form 
of antibodies or genetic molecules such as ribozymes, antisense molecules and/or sense 
molecules for co-suppression or the induction of RNAi or may be other nucleoside or 
nucleotide analogs or other anti-HBV agents or derivatives of known analogs. Reference to 
RNAi includes reference to short, interfering RNAs (siRNA). 

The term "composition" includes a pharmaceutical composition" or a formulation. 

The inhibitor is referred to below as an "active ingredient* * or "active compound" and may 
be selected from the list of inhibitors given above. 

The composition may include an antigenic component of the HBV, a defective HBV 
variant or an agent identified through natural product screening or rational drug design 
(including combinatorial chemistry). 

Phannaceutically acceptable carriers ,knd/or diluents include any and all solvents, 
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption 
delaying agents and the like. The use of such media and agents for pharmaceutical active 
substances is well known in the art. Except insofar as any conventional media or agent is 
incompatible with the active ingredient, use thereof in the therapeutic compositions is 
contemplated. Supplementary active ingredients can also be incorporated into the 
compositions. 

The pharmaceutical composition may also comprise genetic molecules such as a vector 
capable of transfecting target cells where the vector carries a nucleic acid molecule capable 
of encoding an aspartyl protease inhibitor. The vector may, for example, be a viral vector. 
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Pharmaceutical forms suitable for injectable use include sterile aqueous solutions (where 
water soluble) and sterile powders for the extemporaneous preparation of sterile injectable 
solutions. It must be stable under the conditions of manufacture and storage and must be 
preserved against the contaminating action of microorganisms such as bacteria and fungi. 
5 The carrier can be a solvent or dilution medium comprising, for example, water, ethanol, 
polyol (for example, glycerol, propylene glycol and liquid polyethylene glycol, and the 
like), suitable mixtures thereof and vegetable oils. The proper fluidity can be maintained, 
for example, by the use of superfactants. The preventions of the action of microorganisms 
can be brought about by various anti-bacterial and anti-fungal agents, for example, 
10 parabens, chlorobutanol, phenol, sorbic acid, thirmerosal and the like. In many cases, it 
will be preferable to include isotonic agents, for example, sugars or sodium chloride. 
Prolonged absorption of the injectable compositions can be brought about by the use in the 
compositions of agents delaying absorption, for ©cample, aluminium monostearate and 
gelatin. 

15 

Sterile injectable solutions axe prepared by incorporating the active compounds in the 
required amount in the appropriate solvent with the active ingredient and optionally other 
active ingredients as required, followed by filtered sterilization or other appropriate means 
of sterilization. In the case of sterile powders for the preparation of sterile injectable 
20 solutions, suitable methods of preparation include vacuum drying and the freeze-drying 
technique which yield a powder of active ingredient plus any additionally desired 
ingredient. 

When the active ingredient is suitably protected, it may be orally administered, for 
25 example, with an inert diluent or with an assimilable edible carrier, or it may be enclosed 
in hard or soft shell gelatin capsule, or it may be compressed into tablets. For oral 
therapeutic administration, the active ingredient may be incorporated with excipients and 
used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, 
syrups, wafers and the like. Such compositions and preparations should contain at least 1% 
30 by weight of active compound. The percentage of the compositions and preparations may, 
of course, be varied and may conveniently be between about 5 to about 80% of the weight 
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of the unit. The amount of active compound in such therapeutically useful compositions is 
such that a suitable dosage will be obtained. Preferred compositions or preparations 
according to the present invention are prepared so that an oral dosage unit form contains 
between about 0.1 |ig and 200 mg of active compound. Alternative dosage amounts 
5 include from about 1 ^ig to about 1000 mg and from about 10 (ig to about 500 mg. These 
dosages may be per individual or per kg body weight. Administration may be per hour, 
day, week, month or year. 

The tablets, troches, pills, capsules and the like may also contain the components as listed 
10 hereafter. A binder such as gum, acacia, corn starch or gelatin; excipients such as 
dicalcium phosphate; a disintegrating agent such as com starch, potato starch, alginic acid 
and the like; a lubricant such as magnesium stearate; and a sweetening agent such as 
sucrose, lactose or saccharin may be added or a flavouring agent such as peppermint, oil of 
wintergreen or cherry flavouring. When the dosage unit form is a capsule, it may contain, 
15 in addition to materials of the above type, a liquid carrier. Various other materials may be 
present as coatings or to otherwise modify the physical form of the dosage unit. For 
instance, tablets, pills or capsules may be coated with shellac, sugar or both. A syrup or 
elixir may contain the active compound, sucrose as a sweetening agent, methyl and 
propylparabens as preservatives, a dye and a flavouring. Of course, any material used in 
20 preparing any dosage unit form should bej>harmaceutically pure and substantially non- 
toxic in the amounts employed. In addition, the active compound(s) may be incorporated 
into sustained-release preparations and formulations. 

As stated above, the present invention further extends to an isolated HBsAg from the HBV 
25 variants herein described. More particularly, the present invention provides an HBsAg or a 
recombinant form thereof or derivative or chemical equivalent thereof. The isolated 
surface component and, more particularly, isolated surface antigen or its recombinant, 
derivative or chemical equivalents are useful in the development of biological 
compositions such as vaccine formulations. 
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Yet another aspect of the present, invention provides a composition comprising a variant 
HBV resistant to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
1W, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
5 and LMV and TFV and/or optionally other nucleoside or nucleotide analogs or other anti- 
HBV agents or an HBV surface antigen from said variant HBV or a recombinant or 
derivative form thereof or its chemical equivalent and one or more phannaceutically 
acceptable carriers and/or diluents. Such a composition may be regarded as a therapeutic 
composition and is useful in generating an immune response including a humoral response. 
10 Generally, the HBV variants are "defective" and in themselves are unable to cause a 
sustained infection in a subject. 

As indicated above, antibodies may be generated to the mutant HBV agents and used for 
passive or direct vaccination against infection by these viruses. The antibodies may be 

15 generated in humans or non-human animals. In the case of the latter, the non-human 
antibodies may need to be deimmunized or more specifically humanized prior to use. 
Deimmunized may include, for example, grafting complimentarity determining regions 
(CDRs) from the variable region of a murine or non-human animal anti-HBV antibody 
onto a human consensus fragment antibody binding (Fab) polypeptide. Alternatively, 

20 amino acids defining epitopes in the variable region of the antibody may be mutated so that 
the epitopes are no longer recognized by the human MHC II complex. 

Insofar as ribozyme, antisense or co-suppression (RNAi) or siRNA or complexes thereof 
repression is concerned, this is conveniently aimed at post-transcription gene silencing. 
25 DNA or RNA may be administered or a complex comprising RNAi or a chemical analog 
thereof specific for HBV mRNA may be employed. 

All such molecules may be incorporated into pharmaceutical compositions. 
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In another embodiment, the present invention provides a biological composition 
comprising a variant HBV or an HBsAg or L, M or S proteins from said variant HBV or a 
recombinant or derivative form thereof or its chemical equivalent 

5 Generally, if an HBV is used, it is first attenuated. The biological composition according to 
this aspect of the present invention generally further comprises one or more 
pharmaceutically acceptable carriers and/or diluents. 

The biological composition may comprise HBsAg or like molecule from one HBV variant 
10 or the composition may be a cocktail of HbsAgs or L, M or S proteins or like molecules 
from a range of ADV- and/or LMV- and/or, FTC- and/or TFV-resistant HBV variants. 
Similar inclusions apply where the composition comprises an HBV. 

The present invention is further directed to the use of defective HBV variants in the 
15 manufacture of therapeutic vaccines to vaccinate individuals against infection by HBV 
strains having a particular nucleotide sequence or encoding a particular polymerase or 
surface antigen or L, M or S proteins. 

Examples of suitable vaccine candidates are defective forms of HBV variants comprising a 
20 mutation selected from, in one embodiment, rtS21A, rtL122F, rtN124H, rtH126R, rtT28N, 
rtP130Q, rtD131N and rtY135C; in another embodiment, rt/N/S/T/I/V53D, rtY126Q, 
rtL180M, rtS202G, rtI204V and rtI235I/M; in a further embodiment, rtN53D, rtY54H, 
rtS57P, rtL91I, rtS116P, rtF122L, rtY124jr, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, 
rtA181T, rtK212R, rtL217R, rtS219A, rtN236T and rfN238D; in yet another embodiment, 
25 rtS78T, rtV84M, rtY126C, rtV191I, rtM204I and rtV214A; in still another embodiment 
rtH90D and rtL/F108L; in even yet another embodiment, rtL157L/M, rtA181V and 
rtV207I; in even still another embodiment, rtL80V, rtP109S, rtI163V, rtL229M and 
rtN/H/A/S/Q238K; in another embodiment, rtS78S/T, rtNU8N/S, rtN139N/K, rtV142E, 
rtA181A/T,' rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and r£N238N/H; in a further 
30 embodiment, sP120T, sM125T and sT127A; in yet another embodiment, sT118R, 
sM133T, SF134V, sI195M, sS207R and sY225Y/C; in still another embodiment, sS126T, 
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sM133L/M, sS143S/T, sD144A, sG145A and sW172Stop; in even yet another 
embodiment, sN40S, sC69Stop, sM75I, sL88P, sT118A, sW182STOP, sW196L, sY206H 
and sY225F; in even still another embodiment, sl81M and sP214Q; in another 
embodiment, sF83S, sL173F and sW199L; in a further embodiment, sI126T, sK160R, 
sS174N, sA184V, sW196L, sS210N, SF/C220L and sY221C; in yet another embodiment, 
sC69Stop/C, sC76T sIHOV/I, sY134N, sW172Stop/W, sW196Stop and sS207R; in still 
another embodiment, rtK32, riN33, rtP34, rtH35 and rtT37; in even yet another 
embodiment, rfP59, rtK60, rtF61, rtA62 and rtV63; in even still another embodiment, 
rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 and rtI/L91; in another embodiment, rtP177, 
rtF178, rtL179, rtL180, rtA181, rtQ182, rtF183 and rtT184; in a further embodiment, 
rtM204 and rtY203; in yet another embodiment, rt235, rt236, rt237, rt238 and rt239 in still 
another embodiment, rt247, rt248, rt249, rt250 and rt251; and in even yet another 
embodiment, 

K32M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/iyUdeletion; 

N33D/aQ/EJG/H/VUK/M/F/P/S/TW/Y/V/A/R/deletion; 

P34S/rAVA^A^/A^^/D/C/Q/E/G/HM7K^F/deletion; 

m5VUKM/FmS/T/WfY/V/A/Rm/D/aQfE/G/deleiion; 

T37W/Y /V/A/R/N/D/CyQ/WG/H/I/L/K/M/F 

P59S/T/WWV/A/R/NZD/C/Q^^ 

K60M/F/P/SnW/Y/V/A/Rm/D/C/Q/E/G/H/UUdeletion; 

A62R/N/D/C/Q/E/G/Wl/UK/WFmsnfW/Y/V/d6ledon; 

V63A/R/Nm/aQfWG/H/ULfK/h^m/T/WmdeletioT^ 

m3aQm/G/BJmJKM/F/P/Sn/WrY/V/AIR/N/dele\io^ 

VMA/R/N/D/C/Q/^G/H/I/^^ 

S85T/W/Y/V/A/R/N/D/C/Q/WG/H^^ 

A86Rm/D/C/Q/WG/H/UL/K/M/FfP/Sn/W/YfV/deledor^ 

Y89V/A^R^/D/C/QyE/G/HM^KM^F/P/S/T/W/deletion; 

H901ZI7K/M/F/P/S/T/W^ 

I/L91K/MyF/P/S/r/WA^A^/A^/D/C/Q/E/G/H/deletion; 
P177S/T/WArA^/AyRyN/D/C/Q/E/G^^yKA4^/deletion; 
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F178P/S/T/W/Y/V/A/R/Nto^^^ 

L179K/M/F/P/S/TAV/YA^/A/R/N/D/aQ/E/G/H/I/deletio^ 

LlSOK/M^/P/S/TAV^A^/A^/D/C/Q/E/G/IWdeletion; 

A181R/N/D/C/Q/E/G/H/I/L/K/&^^ 

Q183E/G/H/I/UK/]VLWP/S/r^ 

F183P/S/T/W/Y/V/A/R/N/D/C/^^ 

T184W/Y/V/A/PJN/D/aQ/E/G/^ 

Y203V/A/R/N/D/C/Q/E/G/H/^^ 

M204F/P/S/T/W/Y/V/A/R/N/D/^ 

L235K/M/F/P/S/T/W/Y AtyA/R/N/D/(7Q/E/G/HWdeletion; 

N236D/C/Q/E/G^^yBC^/P/S/T/WA r Ar/A^deletion; 

T23mfY/V/A/RM/D/aQ/E/G/WUlJKfMWWS/tee&on; 

P237S/T/W/Y/WA/R/N/D/C/^^ 

N238D/CVQ/E/G/HMVK/M/F/P/S/TAVATA^/A^/deletion; 

m38mJKJWF/P/SnW/Y/V/Amm/D/C/Q/E/G/dele&on; 

A23SWN/D/C/QfWG/H/UUKM/F/?fSnm/Y/V/dele^on-, 

S239T/W/Y/V/A/R/N/D/C/Q/E/G/^^ 

Q23SWGfWmJKM/F/P/S/T/WfYfV/A/Rm/D/adQletiori; 

K239M/F/P/S/TAV/YA^/A/P^/D/aQ/E/G/H/I/Udeletion; 

I247K/M/F/P/S/T/W/Y/^^^ 

N248D/C/Q/WG/H/I/iyK/M/F/^ 

H248I/iyK/M/F/P/S/T/W/Y^^ 

F249P/S/T/W/Y/V/A/PJN/D/C/Q^ 

M250F/P/S/TAV/YA^/A^R/N/D/aQ/F7G/H/I/iyK/deletion; 

G251H/I^L/K/M/F/P/S/T/W/YMA/R/N/D/aQ/B; and 

V251A/R/N/D/C/Q/E/G/H/I/UK/M/F/P/S/T/WA r /deletion or a combination of two or 
more mutations. 



In one embodiment, for example, an HBV variant may be identified having a particular 
mutation in its polymerase conferring resistance or decreased sensitivity to a nucleoside 
analog. This variant may then be mutated to render it defective, i.e. attenuated or unable to 
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cause infection. Such a defective, nucleoside analog-resistant virus may then be used as a 
therapeutic vaccine against virulent viruses having the same mutation in its polymerase. 

The subject invention extends to kits for assays for variant HBV resistant to ADV, LMV, 
5 TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV. . Such 
kits may, for example, contain the reagents from PCR or other nucleic acid hybridization 
technology or reagents for immunologically based detection techniques. A particularly 
10 useful assay includes the reagents and components required for immobilized 
oligonucleotide- or oligopeptide-mediated detection systems. 

Still another aspect of the present invention contemplates a method for determining the 
potential for an HBV to exhibit reduced sensitivity to ADV, LMV, TFV, or FTC, or ADV 

15 and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV and/or optionally other 
nucleoside or nucleotide analogs or other anti-HBV agents or combination thereof said 
method comprising isolating DNA or corresponding mRNA from said HBV and screening 

20 for a mutation in the nucleotide sequence encoding HBV DNA polymerase resulting in at 
least one amino acid substitution, deletion and/or addition in any one or more of domains F 
and G, and domains A through to E or a region proximal thereto of said DNA polymerase 
and associated with resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 

25 LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV, wherein the presence of 
such a mutation is an indication of the likelihood of resistance to said ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 

30 and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV. 
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An assessment of a potential viral variant is important for selection of an appropriate 
therapeutic protocol. Such an assessment is suitably facilitated with the assistance of a 
computer programmed with software, which inter alia adds index values Qys) for at least 
two features associated with the viral variants to provide a potency value (Pa) 
5 corresponding to the resistance or sensitivity of a viral variant to a particular chemical 
compound or immunological agent The I v s can be selected from (a) the ability to exhibit 
resistance for reduced sensitivity to a particular compound or immunological agent; (b) an 
altered DNA polymerase from wild-type HBV; (c) an altered surface antigen from wild- 
type HBV; or (d) morbidity or recovery potential of a patient. Thus, in accordance with the 
10 present invention, Ivs for such features are stored in a machine-readable storage medium, 
which is capable of processing the data to provide a Pa for a particular viral variant or a 
biological specimen comprising same. 

Thus, in another aspect, the invention contemplates a computer program product for 
15 assessing the likely usefulness of a viral variant or biological sample comprising same for 
determining an appropriate therapeutic protocol in a subject, said product comprising: 

(1) code that receives as input Ivs for at least two features associated with said viral 
agents or biological sample comprising same, wherein said features are selected 

20 from: 

(a) the ability to exhibit resistance for reduced sensitivity to a particular 
compound or immunological agent; 

(b) an altered DNA polymerase from wild-type HBV; 
25 (c) an altered surface antigen from wild-type HBV; 

(d) morbidity or recovery potential of a patient; or 

(e) altered replication capacity (increased or decreased); 

(2) code that adds said Iys to provide a sum corresponding to a Pv for said viral 
30 variants or biological samples; and 
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(3) a computer readable medium that stores the codes. 

In a related aspect, the invention extends to a computer for assessing the likely usefulness 
of a viral variant or biological sample comprising same in a subject, wherein said computer 
5 comprises: 

(1) a machine-readable data storage medium comprising a data storage material 
encoded with machine-readable data, wherein said machine-readable data comprise 
Ivs for at least two features associated with said viral variant or biological sample; 
10 wherein said features are selected from:- 

(a) the ability to exhibit resistance for reduced sensitivity to a particular 
compound or immunological agent; 

(b) an altered DNA polymerase from wild-type HBV; 
15 (c) an altered surface antigen from wild-type HBV; 

(d) morbidity or recovery potential of a patient; or 

(e) altered replication capacity (increased or decreased); 

(2) a working memory for storing instructions for processing said machine-readable 
20 data; 

(3) a central-processing unit coupled to said working memory and to said machine- 
readable data storage medium, for processing said machine readable data to provide 
a sum of said I v s corresponding to a P v for said compound(s); and 



25 



(4) an output hardware coupled to said central processing unit, for receiving said P v . 



Any general or special purpose computer system is contemplated by the present invention 
and includes a processor in electrical communication with both a memory and at least one 
30 input/output device, such as a tenninal. Figure 19 shows a generally suitable computer 
system. Such a system may include, but is not limited, to personal computers, workstations 
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or mainframes. The processor may be a general purpose processor or microprocessor or a 
specialized processor executing programs located in RAM memory. The programs may be 
placed in RAM from a storage device, such as a disk or pre-programmed ROM memory. 
« The RAM memory in one embodiment is used both for data storage and program 
5 execution. The computer system also embraces systems where the processor and memory 
reside in different physical entities but which are in electrical communication by means of 
a network. 

In an alternative embodiment, the program screens for a mutation selected from, in one 

10 embodiment, rtS21A, rtL122F, rtN124H, rtH126R, rtT28N, rfP130Q, rtD131N and 
rtY135C; in another embodiment, rt/N/S/T/I/V53D, rtY126Q, rtL180M rtS202G, rtI204V 
and rtI235I/M; in a further embodiment, rtN53D, rtY54H, rtS57P, rtL91I, rtSlloP, 
rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, rtA181T, rtK212R, 
rtL217R, rtS219A, rtN236T and rtN238D; in yet another embodiment, rtS78T, rtV84M, 

15 rtY126C, rtV191I, rtM204I and rtV214A; in still another embodiment rtH90D and 
rtL/F108L; in even yet another embodiment, rtL157L/M, rtA181V and rtV207I; in even 
still another embodiment, rtL80V, HP109S, rtI163V, rtL229M and rtN/H/A/S/Q238K; in 
another embodiment, rtS78S/T, rtN118N/S,- rtN139N/K, rtV142E, rtA181A/T, rtI204M, 
rtQ/P/S/Stop215Q, rtE218K/E and rtN238N/H; in a further embodiment, sP120T, sM125T 

20 and sT127A; in yet another embodiment, sTl 18R, sM133T, SF134V, sI195M, sS207R and 
SY225Y/C; in still another embodiment, sS126T, sM133L/M, sS143S/T, sD144A, sG145A 
and sW172Stop; in even yet another embodiment, sN40S, sC69Stop, sM75I, sL88P, 
ST118A, SW182STOP, sW196L, sY206H and sY225F; in even still another embodiment, 
sl81M and sP214Q; in another embodiment, sF83S, &L173F and sW199L; in a further 

25 embodiment, sI126T, SK160R, sS174N, sA184V, sW196L, sS210N, SF/C220L and 
SY221C; in yet another embodiment, sC69Stop/C, sC76Y sIHOV/I, sY134N, 
sW172StopAV, sW196Stop and sS207R; in still another embodiment, rtK32, rtN33, rtP34, 
rtH35 and rtT37; in even yet another embodiment, rtP59, rtK60, rtF61, rtA62 and rtV63; in 
even still another embodiment, rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 and rtI/L91; in 

30 another embodiment, rtP177, rtF178, rtL179, rtL180, rtA181, rtQ182, rtF183 and rtT184; 
in a further embodiment, rtM204 and rtY203; in yet another embodiment, rt235, rt236, 



WO 03/087351 



PCT/AU03/00432 



-79- 

rt237, rt238 and rt239 in still another embodiment, rt247, rt248, rt249, rt250 and rt25 1; and 

in even yet another embodiment, 

K32M/F/P/S/T/W/Y/V/A^ 

N33D/CVQ/E/G/H/I/L/K/M/F/P/S/T/W/YA^/AyR/deletion; 
5 ?34SrTW/Y/V/A/R/N/D/C/QfWG/WVL/KM/F/deletioTi; 

m5I/L/K/M/F/P/S/T/W/^^ 

T37W/Y/V/A/R/N/D/aQ^ 

P59S/T/W/Y/V/A/^/D/C/Q/E^^^ 

K60M^/P/SAr/WArMA^W/D/C/Q/E/G/H/I/L/deletion; 
10 FeiP/S/T/WA^A^/A^/D/C/Q/E/G/HMyKAd/deletion; 

A62R/N/D/C/Q/E/G/H/I/iyK^ 

V63A/PJN/D/C/Q/FVG/H/I/UK^ 

D83C/Q/E/G/H/I/iyEtfl^^ 

V84A/R/N/D/aQ/E/G/H/I/UK^ 
15 S85T/W/Y/V/A/R/N/D/C/^^ 

A86R/N/D/C/Q/E/G/H/iyUK/^ 

YS9V/A/Rm/D/aQ/EJG/H/mJKn^/P/S/T/W/deletion; 

H901/iyK/M/F/P/S/T/W/Y^^ 

I/L91K/M/F/P/Sn , /W/YA^/A/R/N/D/C/Q/E/G/II/deletion; 
20 P177S/T/W/Y/V/A/R/N/D/C/Q^ 

F178P/S/T/W/Y/V/A/R/N/D/QQ^^ 

L179K/M/F/P/S/T/W/Y/V/A/^^ 

L180KyM/F/P/S/T/W/YWA/R/N/D/aQ/E/G/H/I/deletion; 

A181PJN/D/C/Q/E/G/H/I/IVK/^ 
25 Q183E/G/H/I/L/K/M/F/P/S^ 

F183P/S/T/W/Y/V/A/IW/D/C/Q/^^^ 

T184W/Y/V/A/R/N/D/CVQ/^^^ 

Y203V/A/R/N/D/aQ/E/G/H/I/^ 

M204F/P/S/TAV^/A^/D/C/Q/E/G/H^yK/deletion; 
30 U35K/M/F/P/S/T/WATA^/AyR/N/D/C/Q/E/G^i/I/deletion; 

N236I)/C/Q/E/G/H/I/IJK/M/F^^ 
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T237W/Y/V/A/R/N/D/aQ/E/G^ 
P237S/T/W/Y/V/A/R/N/D/C^ 
mSSD/C/Q/WG/HJI/L/K/MJF/P/Sn/W/Y/V/A/R/deletion; 
mi&WMMftWSnWK/V/Ami/D/C/Q/EJG/deltiion; 
5 A238R/N/D/C/Q/E/G/H/I/L/K/M/F/P/S/T/W/y^ 

S239T/W/YA^/A/R/N/D/C/Q/E/G/Em/BC/M/F/P/deletion; 
Q238E43/H/I/UK/M/F/P/S/^^ 

K239M^/P/S/T/WA r A^/A^^/D/C/Q/E/G/BW7Udeletion; 

L247K/M^/P/SAT/WA r A^/AyR/N/D/C/Q/E/G/H^/deletion; 
10 N248D/aQ/E/G/EIM7KA^/P/S/T/WA^A^/A^deletion; 

m48I/UKM/F/P/S/T/W/YA^/A^^/D/C/Q/E/G/deletion; 

F249P/S/rAV/YA^/A^/D/C/Q/E/G/H^KM/deletion; 

M250MVS/T/W/Y/V/A/R/N^^ 

G251H^K^VI^/P/S/T/WA^A^/A^N/D/C/Q/E; and 
15 V251A/R/N/D/C/Q/E/G/HM or a combination of two or 

more mutations. 

The present invention is further described by the following non-limiting Examples. 
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EXAMPLE 1 

Overlapping genome ofHBV 

The overlapping genome of HBV is represented in Figure 1. The gene encoding DNA 
5 polymerase (P), overlaps the viral envelope genes, Pre-Sl and Pre-S2, and partially 
overlaps the X and core (C) genes. The HBV envelope comprises small, middle and large 
proteins HBV surface antigens. The large protein component is referred to as the HBV 
surface antigen (HBsAg) and is encoded byjhe S gene sequence. The Pre-Sl and Pre-S2 
gene sequences encode the other envelope components. 

10 

EXAMPLE 2 

Patients and Treatment 

Patient A, a 48 year old Lebanese woman was initially referred for evaluation of 
15 thrombocytopenia and hepatosplenomegaly. At this time the patient had abnormal LFT's 
(ALT 67 U/L, normal <55) and the HBV DNA was 61 pg/ml (23 1 days prior to the start of 
treatment). The patient was HBsAg and HBeAg positive. The ALT's fluctuated between 
50-70 IU/L from (-231 to -35 days pretreatment). ADV was commenced on Day 0 in a 
clinical trial on 30 mg/day. HBV DNA levels were reduced with ADV treatment The 
ADV treatment was reduced to 10 mg /day (144 days, post-treatment). There was a 
problem with the randomization treatment protocol. The patient was on antiviral treatment 
for 1 month only during the second year of the treatment period. The study was completed 
on Day 679 post ADV treatment. The patient was not on ADV treatment until the open 
label ADV was recommenced on Day 875 from the start of the initial ADV treatment This 
second period of ADV treatment was given for 108 days (day 983 post initial ADV 
treatment). The HBV DNA levels remained at 7-10 pg/ml (1.96 x 10 5 to 2.8 x 10 5 
copies/ml). At Day 983, ADV treatment was stopped and the patient was treated with 
LMV. 

Patient B is a male liver transplant patient. The patient has been on both sequential and 
combination antiviral therapy including HBIG, FCV+HBIG, LMV+HBIG, LMV, 
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LMV+GCV, LMV+FCV-K3CV, LMV+GCV and finally LMV+ADV. The patient has 
been on long term ADV+LMV treatment for over 795 days. 

Patient C, is a 58 year old male. Prior to ADV treatment the patient had abnormal LFT's 
5 (ALT 240 IU/L, normal <55) and the HBV DNA was 2xl0 7 copies/ml. ADV was 
commenced on Day 0 in a clinical trial on 10 mg/day for two years. The average ALT 
during the two year clinical trial period ws 1 14 IU/L. However, the ALT was rising and at 
630 days after the start of ADV treatment the ALT remained high 407 IU/L. Open label 
ADV was commenced on Day 668 from the start of the initial ADV treatment. This second 
10 period of ADV treatment was given for 7Y days. The HBV DNA levels remained high 
during open label ADV treatment (3.7xl0 6 to 1.5xl0 7 copies/ml). The peak ALT during 
open label ADV treatment was 517 IU/L (Day 738). The next day (Day 739), ADV 
treatment was stopped and the patient was treated with LMV. 

15 EXAMPLE 3 

Detection of Viral Markers 

Hepatitis B surface antigen (HBsAg), hepatitis B e antigen (HBeAg), anti-HBe and 
hepatitis B core antigen (HBcAg) specific IgG and IgM were measured using 

20 commercially available immunoassays (Abbott Laboratories, North Chicago, IL, USA). 
Hepatitis B viral DNA levels were measured using a capture hybridization assay according 
to the manufacturer's directions (Digene Hybrid Capture n, Digene Diagnostics Inc., 
Beltsville, MD). The manufacturers stated "cut-off for detecting HBV viremia in clinical 
specimens was 0.7xl0 6 copies/ml or 2.5 pg/ml, [Hendricks et al, Am J Clin Pathol 104: 

25 537-46, 1995]. HBV DNA levels can also be quantitated using other commercial kits such 
as Cobas amplification HBV monitor kit (Roche). 



WO 03/087351 



PCT/AU03/00432 



-83- 

EXAMPLE4 

Sequencing ofHBVDNA 

HBV DNA was extracted from 100 nl of serum as described previously by Aye et a/., J. 
5 Hepatol 26: 1148-1153, 1997. Oligonucleotides were synthesized by Geneworks, 
Adelaide, Australia. Amplification of the HBV polymerase gene has been described by 
Aye et al., 1997, supra. 

The specific amplified products were purified using PCR purification columns from MO 
10 BIO Laboratories Inc (La Jolla, CA) and directly sequenced using Big Dye terminator 
Cycle sequencing Ready Reaction Kit (Perkin Elmer, Cetus Norwalk, CT). The PCR 
primers were used as sequencing primers, OS1 5 f - GCC TCA TTT TGT GGG TCA CCA 
TA-3' (nt 1408-1430) [SEQ ID NO:3], TTA3 5'-AAA TTC GCA GTC CCC AAA- 
3 ! (nt2128-2145) [SEQ ID NO:4], JM 5'-TTG GGG TGG AGC CCT CAG GCT - 
15 3 r (ntl676-1696) [SEQ ID NO:5], TTA4 5'-GAA AAT TGG TAA CAG CGG -3' (nt 2615- 
2632) [SEQ ID NO:6], OS2 5' TCT CTG ACA TAC TTT CCA AT 3' (nt 2798-2817) 
[SEQ ID NO:7], to sequence the internal regions of the PCR products. 

EXAMPLE 5 

20 Analysis ofHBVDNA 

Patient A: During ADV treatment, unique HBV mutations were detected by 
sequencing (Tables 4 and 5) This includes the unique mutation at rtY135C in addition to 
the mutation at rtT128N that was present prior to ADV treatment A number of other 
25 unique changes were also detected in the polymerase and in the overlapping envelope gene 
(Table 5, Figures 4, 5 and 6). The unique change in the HBsAg include sP120T. These 
unique changes were compared to reference sequences from each of the seven genotypes 
A-G as well as a consensus sequence from pretreatment samples to determine unique 
changes. 

30 
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Patient B: The HBV mutations prior to ADV treatment and during ADV treatment are 
listed in Table 6 and 7 and Figures 7, 8, and 9. The unique changes in the rt region of the 
HBV DNA polymerase include rfN/Sflyi/V53D, rtY126Q, rtL180M, rtS202G, rtI204V 
and rtI235I/M. The unique changes in the HBsAg include sT118R, sM133T, sF134V, 
5 sI195M, SS207R, sY225Y/C. 

Patient C: The HBV mutations prior to ADV treatment and during ADV treatment are 
listed in Tables 8 and 9 and Figures 10, 1 1 and 12. The unique changes in the rt region of 
the HBV DNA polymerase include rtN53D, rtSlloP, rtF151F/T, rtN236T and rtN238D. 
10 The unique changes in the HBsAg include sG145A and sW172stop. 

Patient D: The HBV mutations during ADV treatment is listed in Table 10 and Figures 
13, 14 and 15. The unique changes in the HBV DNA polymerase include rtS78T, rtV84M, 
rtY126C, rtV191I, rtM204I and rtV214A. The unique changes in Ihe surface include 
15 sN40S and sC69 Stop. A number of unique changes were detected after the stop codon 
mutation at codon 69 of the S gene including sM75I, sL88P, sT118A, sW182stop, 
SW196L, sY206H and SY225F. 

Patient E: The HBV mutations during ADV treatment is listed in Table 1 1 and Figures 
20 16, 17 and 18. The unique changes in the HBV DNA polymerase include rtH90D and 
rtL/F108L. The unique changes in the surface include sI81M and sP214Q. A six nucleotide 
insertion was also detectedresulting in a two amino acid insertion in the HBV polymerase 
and envelope gene at codons rtl31 and sl22, respectively. This insertion was previously 
detected in pre- ADV samples. 

25 

EXAMPLE 6 

Adefovir DipivoxU (ADV) 



30 



ADV (formerly Bis-pom PMEA)) is a potent inhibitor of HBV replication. The structure of 
ADV is shown in Figure 2 and its synthesis is described by Benzaria et al„ J Med Chem. 
39: 4958-4965, 1996). 
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EXAMPLE 7 
HBVrt mutants 

The HBV polymerase has similarities to other polymerases including HIV. Thus, 
5 mutations associated with resistance to antiviral agents may occur within the polymerase in 
functionally important regions such as the nucleotide triphosphate binding pocket that may 
also include the interaction between the DNA primer and template strand, magnesium ions 
and nucleoside triphosphates or nucleoside/ nucleotide analogs (and there vaiorus 
phosphroylated forms). Codons which are proposed to be mutated during anti-viral 

10 selection pressure are rtK32, rt N33, rtP34, rtH35 and rtT37 (that are upstream from the F 
domain); rt P59, rtK60, rtF61, rtA62 and rtV63 (between the F and A domains), rtD83, 
rtV84, rtS85, rtA86, rt Y89, rt H90 and rtI/L91 (within the A domain and the region 
immediately prior to and after), rtP177, rtF178, rt L179, rtL180, rtA181, rtQ182, rtF183 
and rtT184 (B domain); rtM204 and rtY203(C Domain), rtL235, rtN236, rtP/T237, 

15 rtN/H/A/S/Q238 and rtK239 (D Domain), rLt247, rtN/H248, rtF249, rtM250 and rtG251 
(E Domain). The codons are defined. in Table 12 and examples of various mutants are 
given in Tables 13 and 14. 

EXAMPLE 8 

20 Patient F 

The HBV mutations during ADV treatment of Patient F are listed in Table 15 and Figures 
20, 21 and 22. The unique changes in the HBV DNA polymerase includes rtL157L/M, 
rtA181V, rtV207I, and rtN236T. The unique changes in the surface includes sF83S, 
25 sL173FandsW199L. 
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EXAMPLE9 

Patient G 

The HBV mutations during ADV treatment of Patient G are listed in Table 16 and Figures 
5 23, 24 and 25. The unique changes in the HBV DNA polymerase includes rtL80V, 
rtP109S, rtI163V, rtM204I, rtL229M and rtN/H/A/S/Q238K. The unique changes in the 
surface includes sI126T, SK160R, sS174N, sA184V, sW196L, sS210N, sF/C220L and 
sY221C. 

10 EXAMPLE 10 

Patient H 

The HBV mutations during ADV treatment in Patient H are listed in Table 17 and Figures 
26, 27 and 28. The unique changes in die HBV DNA polymerase includes rtS78S/T, 
15 rtN118N/S, rtN139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E, 
and rtN238N/H. The unique changes in the surface include sC69Stop/C, sC76Y sll 10V/I, 
sY134N, sW172Stop/W, sW196Stop and sS207R. 

EXAMPLE 11 

20 In vitro analysis of ADV resistance 

The sensitivity/resistance profile of HBV mutants to ADV was examined in vitro using 
recombinant HBV/baculovirus. The procedure for analyzing the resistance profile is 
outlined in the following Examples 12-20. 

25 

EXAMPLE 12 

Cell culture 

S£21 insect cells were maintained in supplemented Grace's insect medium further 
30 supplemented with 10% v/v heat-inactivated fetal bovine serum (Gibco BRL, 
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Gaithersburg, MD) in humidified incubator at 28°C with CO2. HepG2 cells were 
maintained in minim al essential medium supplemented with 10% v/v heat-inactivated fetal 
bovine serum (MEM-FBS). HepG2 cells were grown in humidified 37°C incubators at 5% 
v/vC0 2 . 

5 

EXAMPLE 13 

Preparation ofHBV/baculovirus transfer vector with specific point mutations 

The recombinant HBV/baculovirus system used for antiviral testing has been previously 
10 described (Delaney et al, Antimicrob Agents Chemother 45(6): 1705-1013, 2001). In brief, 
the recombinant transfer vector was created by excising a fragment containing the 1.3x 
HBV genome construct and cloning it into the multiple cloning region of a baculovirus 
vector pBlueBac4.5 (Invitrogen, Carlsbad, CA). Point mutations were created by site 
directed mutagenesis using the commercial kits according to the manufacturer's 
15 specifications (QuikChange, Stratagene). HBV/ baculovirus recombinant clones encoding 
the reverse transcriptase mutations rtA181T/N236T/N238D and rtN236T/N236D in 
combination with the precore mutation at G1896A (pcW28 stop) or wild-type with respect 
to codon pcW28, were prepared by site-directed mutagenesis. The nucleotide sequence of 
the plasmid and the point mutations generated by site directed mutagenesis were confirmed 
20 by sequencing using the ABI Prism Big Dye Terminator Cycle Sequencing Ready 
Reaction Kit according to the manufacturer's specifications (Perkin Elmer, Cetus Norwalk, 
CT). 

EXAMPLE 14 

25 Generation of recombinant baculoviruses containing the 13 HBV construct 

Purified recombinant transfer vector and linear AcMNPV baculovirus DNA were co- 
transfected into S£21 cells using the BacNBlue transfection kit from Invitrogen (Carlsbad, 
CA); recombinant viruses were isolated by plaque assay according to the manufacturer's 
30 instructions. A series of recombinant viruses were amplified from isolated plaques by 
infecting 100 -mm dishes of S£21 cells. Viral DNA was extracted from amplified viruses 
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using standard procedures. Purified viral DNA was digested with restriction enzymes and 
then fractionated by electrophoresis in a 1% v/v agarose gel. Southern blotting was 
performed to determine which virus isolates contained the intact 1.3 HBV construct. A 
Boehringer Mannheim Random Prime DNA Labeling kit (Indianapolis, IN) was used to 
5 generate [P 32 ]-radiolabeled probes. A full-length double-stranded HBV genome was used 
as a template for all radiolabeled probes. Viral DNA sequence was confirmed by PCR 
amplification of the polymerase catalytic region using the sense primer 5'-GCC TCA TTT 
TGT GGG TCA CCA TA-3' [SEQ ID NO:8], (nucleotide 1408 to 1430 according to HBV 
Genebank Accession number M38454) and the antisense primer 5'-TCT CTG ACA TAC 

10 TTT CCA AT-3' [SEQ ID NO:9] (nucleotides 2817 to 2798 according to HBV Genebank 
Accession number M38454). The following primers were utilized for the sequencing of 
internal regions 5'-TGC ACG ATT CCT GCT CAA-3' [SEQ ID NO:10] (nucleotides 
2345-2362 according to HBV Genebank Accession number M38454) and 5' -TTT CTC 
AAA GGT GGA GAC AG-3' [SEQ ID NO:l 1] (nucleotides 1790-1810 according to HBV 

15 Genebank Accession number M38454). 

EXAMPLE 15 

Preparative baculovirus amplification and purification 

20 Baculoviruses were amplified by infecting suspension cultures of SGI cells in log phase at 
a multiplicity of infection (moi) of 0.5 pfu/cell. Infections were allowed to proceed until a 
majority of the cells in the flasks showed visible signs of infection (four to five days). 
Virions were concentrated from infected S£21 medium by centrifiigation at 80,000 x g and 
purified through a 20-60% w/v sucrose gradient. Purified virus was titrated in 

25 quadruplicate in Sf21 cells by aid-point dilution. An aliquot of each high titer stock was 
used for DNA extraction. The polymerase gene was amplified and sequenced to confirm 
the presence of the site-directed mutagenesis as in Example 14. 
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EXAMPLE 16 

Infection ofHepG2 cells with recombinant HBV expressing baculovirus 

HepG2 cells were seeded at approximately 20-40% confluency and then were grown for 
5 16-24 hours before infection. On the day of infection, triplicate plates of cells were 
trypsinized, and viable cell number was determined with a hemocytometer using Trypan 
blue exclusion. Average cell counts were calculated and used to determine the volume of 
high-titer viral stock necessary to infect cells at the indicated moi. HepG2 cells were 
washed one time with serum-free MEM to remove traces of serum. Baculovirus was 

10 diluted into MEM without serum to achieve the appropriate moi using volumes of 1 .0, 0.5, 
and 0.25 ml to infect 100-mm, 60 mm, and 35-mm dishes, respectively. Baculovirus was 
adsorbed to HepG2 cells for one hour at 37°C with gentle rocking every 15 minutes to 
ensure that the inoculum was evenly distributed. The inoculum was then aspirated and 
HepG2 cells were washed two times with phosphate-buffered saline and refed MEM-FBS 

1 5 with or without various concentrations of agents. 

EXAMPLE 17 

Detection of intracellular replicative intermediates 

20 HBV core particles were isolated from the-cytoplasmic fraction of HepG2 cells lysed in 
0.5% w/v NP-40. Cytoplasmic extracts were adjusted to 10 mmol/1 McC12 and 
unprotected DNA was removed by an incubation to 500 g/ml Proteinase K for 1.5 hours at 
37°C. HBV DNA in the samples were then extracted using commercial DNA extraction 
kits such as Qiagen (DNA extraction) or in-house methods using sequential phenol and 

25 chloroform extractions, and the nucleic acids were recovered by ethanol precipitation. 
Nucleic acids were resuspended in 50 \sX A TE (10 mmol/1 Tris, 1 mmol/1 
ethylenediaminetetraacetic acid), normalized by OD260, and digested with 100 g/ml 
RNase (Boehringer Mannheim, Indianapolis, IN) for one hour at 37°C before analysis by 
real-time PCR or electrophoresis and Southern blotting. After southern blot analysis a 

30 BioRad GS-670 imaging densitometer and the Molecular Analyst software (BioRad, 
Hecules California) was used to analyze suitable exposures of Southern blots. 
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Densitometry data was fitted to logistic dose response curves using the TableCurve 2D 
software package from Jandel Scientific. Logistic dose response equations were used to 
calculate IC50 an4 IC90 values and co-efficients of variation. 

5 EXAMPLE 18 

Real-time PCR 

For the real-time PCR based assay for HBV, HBV DNA was extracted from 200 jil of 
serum using the QIAamp DNA Mini Kit according to the manufacturer's instructions 

10 (QIAGEN GmbH, Hildens, Germany). Primers and a molecular beacon were designed for 
conserved nucleic acid sequences within the precore domain of the HBV genome to 
amplify and detect a 216-nucleotide product. Amplification was performed in a 50-^1 
reaction mixture containing 1.0 Taqman buffer A (Applied Biosystems, Foster City, CA), 
3.0 mM MgCl, 0.4 pmol of each primer per |iL, forward primer, PCI (5'- 

15 GGGAGGAGATTAGGTTAA-3 ' [SEQ ID NO:12]) and reverse primer, PC2 (5'- 
GGCAAAAACGAGAGTAACTC-3' [SEQ ID NO:13]) 5 0.4 pmol of the HBV-specific 
molecular beacon per ^L, (5 '-FAM-CGCGTCCTACTGTTCAAGCCTCC AAGCTGT 
GACGCG-DABCYL-3 9 [SEQ ID NO:14]; where FAM represents fluorophore 6- 
carboxyfluorescein and DABCYL, 4-dimethylaminophenylazobenzoic acid, a quenching 

20 chromophore) and 1.25U of AmpUTaq Gold DNA polymerase (Perkin-Elmer). PCR was 
performed using the ABI PRISM 7700 spectrofluorometric thermocycler (Applied 
Biosystems). The PCR program consisted of an initial cycle (95°C for 10 minutes) 
followed by 45 amplification cycles (94°C for 15 sees, 50°C for 30 sees, 72°C for 30 sees). 
The instrument detected and recorded the fluorescence spectrum of each reaction tube 

25 during the annealing phase. 

An external standard was constructed by ligation of a 1.3 kB wild-type HBV plasmid 
(genotype D) into the pBlueBac plasmid vector (Hershey Medical Center, Hershey, PA). 
Quantification of the DNA concentration of the plasmid was determined by 
30 spectrophotometry. Duplicates of serial 10-fold dilutions of the plasmid ranging from 10s 
copies/ml to 100 copies/ml were included in each run in order to generate a standard curve. 
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The copy number in each experimental reaction was determined by interpolation of the 
derived threshold cycle (Ct). 

EXAMPLE 19 

5 ADV treatments 

ADV was resuspended in sterile water, aliquoted, and frozen at -20°C to avoid repeated 
freezing and thawing of the drug. Medium containing ADV was prepared daily as needed 
using fresh aliquots of 3TC. In experiments in which ADV treatment was initiated after 

10 viral infection, HepG2 cells were exposed to the indicated concentration of ADV 
immediately after infection with HBV baculovirus. In experiments utilizing pretreatment 
with ADV, cells were fed medium containing ADV 16 hours prior to HBV baculovirus 
infection, HBV baculovirus infection was also carried out in medium containing ADV, and 
cells were refed fresh medium containing ADV immediately after completion of the 

15 infection and washing procedures. 

EXAMPLE 20 

Antiviral testing performed with wild-type and HB V/baculovirus encoding 
rtA181T/N236T/N238D and rtN236T/N236D 

20 

The in vitro antiviral drug cross-resistance testing of the HBV mutants is shown in Table 
18. The laboratory reference strain of HBV (genotype D subtype ayw) containing the 
introduced D domain mutations demonstrated increased IC 5 o values against ADV (Table 
18). The rt N236T/N238D mutation was associated with a twenty-three fold increase in 
25 IC50 against ADV. This was reduced to a five-fold increase when the rtA181T was also 
present and this triple HBV polymerase mutant was resistant to LMV. 
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TABLE 4 Clinical, virological and HBV sequencing data summary for Patient A while 
on open label ADV. 



Days 
post-ADV 
treatment 


HBVDNA 
: copies/ml 
(pg/ml) 


ALT 
IU/L 


Treatment protocol 


Key polymerase 
mutations detected by 
: sequencing 1 


-230 


1.7 lO" (61) 


67U/L 


pre-therapy 


rtT/N128T/N 
rtQ/H/R215Q/stop 


875 






ADV recommenced 




904 


1.55 x 10 6 








932 


2.97 xlO 6 








959 


1.76 xlO 6 








983 


1.64x10* 


65 


end ADV 


rtT128N 
rtY135C 



Nomenclature according to Stuyver et al. 9 2001, supra 
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TABLE 5 Summary of HBV mutations in patient A treated with ADV 



Sample 
name 


Days 
post-ADV 
treatment 


Genotype 


Polymerase* 


Surface 


ILA1 


-230 


D 


rtA/S21A/S 
rtT/N128T/N** 
rtQ/H/R215Q/stop 


SP120P/T 
sI208I/L 


ILA2 


904 


D 


rtA/S21S 
rtF122L 
rtR126H 

rtT/N128T/N 
rtQ130P 
rtN131D 

rtQstop/215Q 
rtH248N 


SP/T120P 
ST125M 
sI/1208I/L 


EA3 


932 


D 


rtA/S21S 
rtF122L 
rtR126H 

rtT/N128T/N 
rtQ130P 
rfN131D 

rtQstop/215Q 
HH248N 


SP/T120P 
ST125M 
sI/12081/L 


ELA4 


983 


D 


rtS21A 

r£L122F 

rtN124H 

rtH126R 

rtT128N 

HP130Q 

rtD131N 

rtY135C 


SP120T 

SM125T 
ST127A 



Nomenclature according to Stuyver et al. 9 2001, supra. 

Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 6 Clinical, virological and HB V sequencing data summary for Patient B while 
on open label ADV. 



Days 1 
post-ADV. 
treatment 


HBVDN 
copies/ml 
(pg/ml) 


ALT 
IU/L 


Treatment protocol 


Key polymerase 
mutations detected by 
sequencing 1 


-867(S0) 


183 


298 


pre-therapy 


rtN/S/T/I/V53D 
rtV153G 
rtQ/E215S 
HN248H 


-o(So) 


955 


427 


pre-ADV on LMV 


rtI/L80L 
rtY126Q 
rtL180M 
rtS202G 
rtI204V 


76(S8) 


not detected 


150 


onADV(20mg)and 
LMV 


rtN/S/T/I/V53D 
rtY126Q 
rtL180M 
rtS202G 
rtI204V 


637(S12) 


not detected 


36 


on ADV (5 mg) and 
LMV 


rtN/S/T/I/V53D 
rtY126Q 
rtL180M 
rtS202G 
1H204V 


872(S15) 


not detected 


67 


on ADV (5 mg) and 
LMV 


rtN/S/T/I/V53D 
rtY126Q 
rtL180M 
rtS202G 
rtI204V 
rtI235I/M 



Nomenclature according to Stuyver et al, 2001, supra 
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TABLE 7 Summary of HBV mutations in Patient B treated with ADV 



Sample 
name 


Days. 
post-ADV 
treatment 


Genotype 


Polymerase* 


Surface 


SO 


-867 


D 


rtN/S/T7I/V53D 
rtV153G 
rtQ/E215S 
rtN248H 


SM/K/L133T 
SF134V 
SS207R 
SL21V/L 


S6 


-8 


D 


rtI/L80L 
rtY1260 
rtL180M 
rtS202G 
rtI204V 


ST118R 
sM133T 
SF134V 
sI195M 
sS207R 


S8 


76 


D 


rtN/S/T/W53D 
rtY126Q 
rtL180M 
rtS202G 
rtI204V 


ST118R 
SM133T 
SF134V 
sI195M 
SS207R 


S12 


637 


D 


rtN/S/T/I/V53D 
rtY126Q 
rtL180M 
rtS202G 
I204V 


ST118R 
SM133T 
SF134V 
SI195M 
SS207R 


S15 


872 


D 


HN/S/T/I/V53D 
rtY126Q 
rtL180M 
rtS202G 
rO204V 
rtI235I/M 


ST118R 
SM133T 
SF134V 
SI195M 
SS207R 
SY225Y/C 



5 



** 



Nomenclature according to Stuyver et al , 2001 , supra 

Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 8 Clinical, virological and HB V sequencing data summary for Patient C while 
on open label ADV. 



Days 

pOSlrAUV 

treatment 


HBV.DNA 
copies/ mi 
(pg/ml) 


ALT 
1U/L 


.Treatment protocol 


Key polymerase ' : : 
mutations detected by 
-sequencing 1 


-26 


2xl0 7 




pre-therapy 


rtN53D 
rtS116P 
rtD/N/S134V 
rtN238D 


0 




240 


ADV commenced 
clinical trial 




29 




160 






630 




407 






668 






Open label ADV 




701 


1.5 xlO 7 


226 






730 


3.7 x 10* 


361 




rtN53D 
rtS116P 
rtFlSlS/T 
rtA181T 
rtN236T 
rtN238D 


738 




517 






739 






end ADV, start LMV 





Nomenclature according to Stuyver et aL, 2001, supra 
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TABLE 9 Summary of HBV mutations in Patient C treated with ADV 



Sample 


Days 


Genotype 


Polymerase* 


Surface. 


name 


post-ADV 






treatment 






• 


DRJ1299 


-26 


D 


rtN53D** 


T126S 








rtY54H 


S204G 








rtS57P 








rtL9H 


L209V 








rtSH6P 


S210R 








rtFl22L 






• 


rtYl24H 










rtD/N/Sl34V 










rtK2l2R 










rtL2l7R 










rtS2l9A 










rtN238D 




DRJl 


730 


D 


HNS3D 










rtY54H 


sM133T7M 








rtS57P 


sS143S/T 








rtL9H 


SD144A 








rtSH6P 


SG145A 








rtFl22L 


sW172Stop 








rtYl24H 










rtVl34D 










rtYl4lY/F 










rtLl45M 










rtFl5lT/F 










rtA18lT 










rtK2l2R 










rtL2l7R 










rtS2l9A 










rtN236T 










rtN238D 





* Nomenclature according to Stuyver et al., 2001 , supra. 
5 ** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 10 Summary of HBV mutations in Patient D treated with ADV 



Sample Name 


Genotype 


. Polymerase* 


Surface 


02575908 


D 


rtS78T 

rtV84M 

rtY126C 

rtV191I 

rtM204I 

rtV214A 


sN40S 

sC69stop 
sM75I 
&L88P 
ST118A 
SW182STOP 
SW196L 
SY206H 
SY225F 


* Nomenclature according to Stuyver et ah, 2001 , supra. 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 

TABLE 11 Summary of HBV mutations in Patient E treated with ADV 


Sample Name 


.Genotype 


Polymerase* 


Surface 


8123/02 


A 


rtH90D 
rtL/F108L 

6nt 

insertion/duplication 
after codon 
rtl31(aaQ&N) 


sI81M 

SY/S100Y 
6nt insertion/ 
duplication after 
codon sl22 (aaT & K) 
SP214Q 



10 

* Nomenclature according to Stuyver etal, 2001, supra. 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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T ABLE 12 Codons where mutations occur following exposure to nucleoside or 
nucleotide analogs 



! Riwnon/ 
Domain 

:■ • "j ■ : t 


Original amino 
acid in reverse 

( rtV an d codnn 
" Dosition ••. 


TMfnrlenfiHp 

11 UVlCUUUv 


. 1 \ 
* '•" *' .*. 
• ■" : • ,: . P . 




■ 

7 . 




prior to F 


K32 


AAG 


AAA 










N33 


AAT 












P34 


CCT 












H35 


CAC 












T37 


ACC 










FTOA 


P59 


CCA 












K60 


AAA 












F61 


TTC 












A62 


GCA 












V63 


GTC 










A 


D83 


GAT 












V84 


GTG 












S85 


TCT 












A86 


GCG 












Y89 


TAT 












H90 


CAT 












I/L91 


ATT 


CTT 








B 


P177 


CCG 












F178 


TTT 












L179 


CTC 












LI 80 


CTG 












A181 


TTG 












Q182 


CAG 












F183 


TTT 












T184 


ACT 










C 


Y203 


TAT 












M204 


ATG 










D 


L235 


TTG 


TTA 










N236 


AAC 


AAT 










T237 


ACT 


ACC 










P237 


CCT 


CCC 










N238 


AAT 


AAC 










H238 


CAC 












A238 


GCT 












S238 


TCT 












Q238 


CAG 
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Region/ 
Domain 


Original amino 
acid in reverse 
transcriptase - 
(rt) and codon 
. .. position- . 


Nucleotide 


,'* 






.. . • 




K239 


AAA 


AAG 








E 


L247 


CTT 


TTA 


CTA 


CTC 


CTG 




N248 


AAC 


AAT 










H248 


CAT 


CAC 
























F249 


TTC 


TTT 










M250 


ATG 












G251 


GGT 


GGA 


GGC 


GGG 






V251 


GTC 
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TABLE 13 Target amino acid sites in it with codons and mutations leading to amino 
acid changes. [T]__4^1— - J^l *\™~\ 



Title 


Codon 


Amino Add 


> Codon 


Amino Acid 


Codon 


Amino Acid 


K32 


AAG 


Lys 


AAG 


Lys 


GAG 


Glu 


N33 


AAT 


Asn 


AAT 


Asn 


GAT 


Asp 

r 


P34 


CCT 


Pro 


ACT 


Thr 


GCT 


Ala 


H3S 


CAC 


His 


AAC 


Asn 


GAC 


Asp 


T37 


ACC 


Thr 


ACC 


Thr 


GCC 


r 

Ala 


P59 


CCA 


Pro 


ACA 


Thr 


GCA 


Ala 


K60 


AAA 


Lys 


AAA 


Lys 


GAA 


Glu 


F61 


TTC 


Phe 


ATC 


He 


GTC 


Val 


A62 


GCA 


Ala 


ACA 


Thr 


GCA 


Ala 


V63 


GTC 


Val 


ATC 


He 


GTC 


Val 


D83 


GAT 


Asp 


1 AAT 


Asn 


GAT 


Asp 


V84 


GTG 


Val 


ATG 


Met 


GTG 


Val 


S85 


TCT 


Ser 


ACT 


Thr 


GCT 


Ala 


A86 


GCG 


Ala 


ACG 


Thr 


GCG 


Ala 


Y89 


TAT 


Tyr 


AAT 


Asn 


GAT 


Asp 


H90 


CAT 


His 


AAT 


Asn 


GAT 


r 

Asp 


VL91 


ATT 


He 


ATT 


lie 


GTT 


Val 


P177 


CCG 


Pro 


ACG 


Thr 


GCG 


Ala 


F178 


TTT 


Phe 


ATT 


lie 


GTT 


Val 


L179 


CTC 


Leu 


ATC 


lie 


GTC 


Val 


L180 


CTG 


Leu 


ATG 


Met 


GTG 


Val 


A181 


TTG 


Leu 


ATG 


Met 


GTG 


Val 


Q183 


CAG 


Gin 


AAG 


Lys 


GAG 


Glu 


F183 


TTT 


Phe 


ATT 


lie 


GTT 


Val 


T184 


ACT 


Thr 


ACT 


Thr 


GCT 


Ala 


Y203 


TAT 


Tyr 


AAT 


Asn 


GAT 


Asd 


M204 


ATG 


Met 


ATG 


Met 


GTG 


Val 


L235 


TTG 


Leu 


ATG 


Met 


GTG 


Val 


N236 


AAC 


Asn 


AAC 


Asn 


GAC 


Asp 


T237 


ACT 


Thr 


ACT 


Thr 


GCT 


Ala 


P237 


CCT 


Pro 


ACT 


' Thr 


GCT 


Ala 


N238 


AAT 


Asn 


AAT 


Asn 


GAT 


Asp 


H238 


CAC 


His 


AAC 


Asn 


GAC 


Asp 


A238 


GCT 


Ala 


ACT 


Thr 


GCT 


Ala 


S239 


TCT 


Ser 


ACT 


Thr 


GCT 


Ala 


Q238 


CAG 


Gin 


AAG | 


Lys 


GAG 


Glu 


K239 


AAA 


Lys 


AAA 


Lys i 


GAA 


Glu 


L247 


CTT 


Leu 


ATT 


He 


GTT 


Val 


N248 


AAC 


Asn 


AAC 


Asn 


GAC 


Asp 


H248 


CAT 


His 


AAT 


Asn 


GAT 


Asp 


F249 


TTC 


Phe 


ATC 


He 


GTC 


Val 


M250 


ATG 


Met 


ATG 


Met 


GTG 


Val 


G251 


GGT 


Gly 


AGT 


Sa- 


GGT 


Gly 


V251 


GTC 


Val 


ATC 


lle 


GTC 


Val 
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TABLE 13 continued (II) 



Codon 


Amino Add 


Codon 


Amino Add 


Codon 


Amino Add 


CAG 


Gin 


TAG 


Stop 


AAG 


Lys 


CAT 


His 


TAT 


Tyr 


AAT 


Asn 


CCT 


Pro 


TCT 


Ser 


CAT 


His 


CAC 


His 


TAC 


Tyr 


CAC 


His 


CCC 


Pro 


TCC 


Ser 


AAC 


Asn 


CCA 


Pro 


TCA 


Ser 


CAA 


Gin 


CAA 


Gin 


TAA 


Stop 


AAA 


Lys 


CTC 


Leu 


TTC 


Phe 


TAC 


Tyr 


CCA 


Pro 


TCA 


Ser 


GAA 


Glu 


CTC 


Leu 


TTC 


Phe 


GAC 


Asp 


CAT 


His 


TAT 


Tyr 


GAT 


Asp 


CTG 


Leu 


TTG 


Leu 


GAG 


Glu 


CCT 


Pro 


TCT 


Ser 


TAT 


Tyr 


CCG 


Pro 


TCG 


Ser 


GAG 


Glu 


CAT 


His 


TAT 


Tyr 


TAT 


Tyr 


CAT 


His 


TAT 


Tyr 


CAT 


His 


CTT 


Leu 


TTT 


Phe 


AAT 


Asn 


CCG 


Pro 


TCG 


Ser 


CAG 


Gin 


CTT 


Leu 


TTT 


Phe 


TAT 


Tyr 


CTC 


Leu 


TTC 


Phe 


CAC 


His 


CTG 


Leu 


TTG 


Leu 


CAG 


Gin 


CTG 


Leu 


TTG 


Leu 


TAG 


Stop 


CAG 


Gin 


TAG 


Stop 


CAG 


Gin 


CTT 


Leu 


TTT 


Phe 


TAT 


Tyr 


CCT 


Pro 


TCT 


Ser 


AAT 


Asn 


CAT 


His 


TAT 


Tyr 


TAT 


Tyr 


CTG 


Leu 


TTG 


Leu 


AAG 


Lys 


CTG 


Leu 


TTG 


Leu 


TAG 


Stop 


CAC 


His 


TAC 


Tyr 


AAC 


Asn 


CCT 


Pro 


TCT 


Ser 


AAT 


Asn 


CCT 


Pro 


TCT 


Ser 


CAT 


His 


CAT 


His 


TAT 


Tyr 


AAT 


Asn 


CAC 


His 


TAC 


Tyr 


CAC 


His 


CCT 


Pro 


TCT 


Ser 


GAT 


Asp 


CCT 


Pro 


TCT 


Ser 


TAT 


Tyr 


CAG 


Gin 


TAG 


Stop 


CAG 


Gin 


CAA 


Gin 


TAA 


Stop 


AAA 


Lys 


CTT 


Leu 


TTT 


Phe 


CAT 


His 


CAC 


His 


TAC 


Tyr 


AAC 


Asn 


CAT 


His 


TAT 


Tyr 


CAT 


His 


CTC 


Leu 


TTC 


Phe 


TAC 


Tyr 


CTG 


Leu 


TTG 


Leu 


AAG 


Lys 


CGT 


Arg 


TGT 


Cys 


GAT 


Asp 


CTC 


Leu 


TTC 


Phe 


GAC 


Asp 1 
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TABLE 13 continued (HI) 



Codon 


Amino Acid 


Codon 


Amino Acid 


Codon 


Amino Acid i. 


AGG 


Arg 


ACG 


Thr 


ATG 


Met 


AGT 


Ser 


ACT 


Thr 


ATT 


lie 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


CGC 


Arg 


CCC 


Pro 


CTC 


Leu 


AGC 


Ser 


ACC 


Tin- 


ATC 


He 


CGA 


Arg 


CCA 


Pro 


CTA 


Leu 


AGA 


Arg 


ACA 


Thr 


ATA 


He 


TGC 


Cys 


TCC 


Ser 


TTC 


j_ Phe 


GGA 


Gly 


GGA 


Ala 


GTA 


Val 


GGC 


Gly 


GGC 


Ala 


GTC 


Val 


GGT 


Gly 


GCT 


Ala 


GTT 


Val 


GGG 


Gly 


GGG 


Ala 


GTG 


Val 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe 


GGG 


Gly 


GCG 


Ala 


GTG 


Val 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


AGT 


Ser 


ACT 


Thr 


ATT 


lie 


CGG 


Arg 


CCG 


Pro 


CTG 


Leu 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe 


CGC 


Arg 


CCC " 


Pro 


CTC 


Leu 


CGG 


Arg 


CCG 


Pro 


CTG 


Leu 


TGG 


Trp 


TCG 


Ser 


TTG 


Leu 


CGG 


Arg 


CCG 


Pro 


GTG 


Leu 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe | 


AGT 


Ser 


ACT 


Thr 


ATT 


He 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe 


AGG 


Arg 


ACG 


Thr 


ATG 


Met 


TGG 


Trp 


TCG 


Ser 


TTG 


Leu 


AGC 


Ser 


ACC 


Thr 


ATC 


He 


AGT 


Ser 


ACT 


Thr 


ATT 


He 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


AGT 


Ser 


ACT 


Thr 


ATT 


He 


CGC 


Arg 


CCC 


Pro 


CTC 


Leu 


GGT 


Gly 


GCT 


Ala 


GTT 


Val 


TGT 


Cys 


TCT 


Ser 


TTT 


Phe 


CGG 


Arg 


CCG ! 


Pro 


CTG 


Leu 


AGA 


Arg 


ACA 


Thr 


ATA 


He 


CGT 


Arg 


CCT [ 


Pro 


CTT 


Leu 


AGC 


Ser 


ACC 


Thr 


ATC 


He 


CGT 


Arg 


CCT 


Pro 


CTT 


Leu 


TGC 


Cys 


TCC 


Ser 


TTC 


Phe 


AGG 


Arg 


ACG 


Thr 


ATG 


Met 


GGT 


Gly 


GCT 


Ala 


GTT 


Val 


GGC 


Gly 


GCC 


Ala 


GTC 


Val 
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TABLE 13 continued (TV) 



Codon 


Aim no 


codon 


A - 

Amino 


Codon 


Amino 


Codon 


Amino 




a ci a 




*A —2 J 

Acid 




Acid 




Add 


AAA 
AAA 


Lys 


a An 
AAG 


T 

Lys 


A A P 

AAC 


Asn 


AAT 


Asn 


AAA 
AAA 


Lys 


A A P 

AAG 


Lys 


A A P 

AAC 


A 

Asn 


AAT 


Asn 


\^\->A 


XTO 


ppn 
CCO 


Fro 


ppp 
CCC 


Fro 


CCT 


Pro 


PA A 
CAA 


vjrin 


pin 
CAG 


Gin 


PAP 

CAC 


TT* _ 

His 


CAT 


His 


APA 




APfJ 
ACG 


Thr 


A PP 

ACC 


Thr 


ACT 


Thr 


PPA 


rro 


ppn 
CCG 


Tim.** 

Fro 


ppp 
CCC 


Fro 


CCT 


Pro 


! AAA 


Lys 


A An 
AAG 


T « m 

Lys 


A A /"» " 

AAC 


Asn 


AAT 


Asn 


TTA 
X I A 


Leu 


TTG 


Leu 


TTC 


Phe 


TTT 


Phe 


fTPA 
tJCA 


Ala 


GCG 


A T~ 

Ala 


GCC 


A 1 

Ala 


GCT 


Ala 


vjXA 


Vol 

vai 


PTP 

GIG 


Val 


GTC 


Val 


GTT 


Val 


PA A 
VJAA 


UrlU 


PAP 

GAG 


PL. 

Glu 


GAC 


Asp 


GAT 


Asp 




Val 


pw> 

GIG 


1 7—1 

Val 


GTC 


Val 


GTT 


Val 


TP A 
XCA 


aer 


rcu 


Ser 


TCC 


Ser 


TCT 


Ser 


no A 

GCA 


Ala 


GCG 


Ala 


GCC 


Ala 


GCT 


Ala 


TA A 

1AA 


Stop 


TAG 


Stop 


TAC 


Tyr 


TAT 


Tyr 


p a a 


Gin 


CAG 


Gin 


CAC 


His 


CAT 


His 


ATA 
AXA 


Tt_ 

lie 


A TP 

ATG 


Met 


ATC 


He 


ATT 


He 


PPA 

CCA 


Fro 


CCG 


Pro 


CCC 


Pro 


CCT 


Pro 


1 1 A 


Leu 


TTG 


Leu 


TTC 


Phe 


TTT 


Phe 


PTA 
CIA 


T on 

Leu 


PTP 

CTG 


Leu 


CTC 


Leu 


CTT 


Leu 


PTA 
CIA 


T 


CTG 


Leu 


CTC 


Leu 


CTT 


Leu 


TTA 
1 1 A 


Leu 


TTG 


T 

Leu 


TTC 


Phe 


TTT 


Phe 


PA A 
CAA 


KJlH 


PAP 

CAG 


pi— 
Gin 


CAC 


His 


CAT 


His 


TTA 
1 1 A 


Leu 


TTG 


T M. 

Leu 


TTC 


Phe 


TTT 


Phe 


APA 
ACA 


Tlw> 

inr 


A PP 

ACG 


Thr 


ACC 


rfTl_ 

Thr 


ACT 


Thr 


TA A 
X AA 


oiop 


TAP" 

1AG 


btOp 


TAC 


Tyr 


TAT 


Tyr 


ATA 
AI A 


ue 


a tp 
A1G 


Met 


ATC 


lie 


ATT 


lie 


TTA 


Leu 


1 XVJ 


Leu 


TTC 


Fhe 


TTT 


Phe 


AAA 

AAA 


Lys 


A AP 
AAG 


Lys 


A A P 

AAC 


A -- 

Asn 


A A T* 

AAT 


Asn 


APA 

ACA 


inr 


A PP 

ACG 


Thr 


ACC 


Thr 


ACT 


Thr 


CCA 


X AVI 


PPfr 


XTO 


ppp 

CCC 


XTO 


PPT 
CCi 


Fro 


AAA 


Lys 


AAG 


Lys 


AAC 


Asn 


AAT 


Asn 


CAA 


Gin 


CAG 


Gin 


CAC 


His 


CAT 


His 


GCA 


Ala 


GCG 


Ala 


GCC 


Ala 


GCT 


Ala 


TCA 


Ser 


TCG 


Ser 


TCC 


Ser 


TCT 


Ser 


CAA 


Gin 


CAG 


Gin 


CAC 


His 


CAT 


His 


AAA 


Lys 


AAG 


Lys 


AAC 


Asn 


AAT 


Asn 


CTA 


Leu 


CTG 


Leu 


CTC 


Leu 


CTT 


Leu 


AAA 


Lys 


AAG 


Lys 


AAC 


Asn 


AAT 


Asn 


CAA 


Gin 


CAG 


Gin 


CAC 


His 


CAT 


His 


TTA 


Leu 


TTG 


Leu 


TTC 


Phe 


TIT 


Phe 


ATA 


He 


ATG 


Met 


ATC 


He 


ATT 


lie 


GGA 


Gly 


GGG 


Gly 


GGC 


Gly 


GGT 


Gly 


GTA 


Val 


GTG 


Val 


GTC 


Val 


GTT 


Val 
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TABLE 14 Amino acid mutations at target sites in rt 



Target 


Mutation .■ ' ** '■ *.\-V. 


K32 


IVL7F/P/S/T/^^ 

J* / A / A r it* -JL / T / X Jw JL V/ Air * ^ * * vr AX/ JLf 4^/ 


N33 


D/C/0/E/G/H/I/]7K/M/F^ 

X^l W/ V^/ 1 /I \JI XX# ■** JUtf XV/ ATU -X. 1 X 1 A/ III A. / T / X a/ Av 


P34 


S/T/W/YA^/A/R/N/D/C/O/E/G/H/I^^ 

A/ TT / XI T 1 4U JLv X T/ 1// V»/l XJ/ \J/ XXI JL/ Xjv iw XVXr JL 


H35 


I/iyK7M/F/P/S/T/W/Y 

4/ .1 Alii XTJu X / A. / *— 1( 11/ X/ T / X X/ XV/ XI/ XV/ VW v^/ I /7 \J 


T37 


ii' A / Y / XX/ XV/ x V Xj// VW X-W vj/ XXI XI XjV JEW XWXt X / J. / kj 


P59 


vJ/ X / T T 1 X 1 T / X*/ XX/ X T/ X^/ VW V^/ Uf VJ/ XX/ X/ X-rf IV XVXf X 


K60 


IVxTF/P/S/T/W/Y^ 

[_ xtx/x/x/u/ x/ TT / x/ y /iMivxvx//\^/\^/x^\j/xiyj/iv 


F61 


P/S/T/WATV/A/xxVN^ 

A / k#f XI 11 i X / T / i u XV/ X Tl JL^I V— '/ V^/ XJf V-J/ XXI X/ X4 XV/ XTX 


A62 


lv/N/D/C/O/E/G/1^^ 

AV X ^/ X^J XV/ VJ/ XX/ X/ X—/7 XV/ XTX/ X / X / »J/ X / TT ( X / V 


V63 


A/xxTN/D/C/O/^ 

* ** A.V/ XT/ X^/ VI V^* V*J X X* X/ liJT 1W XTX/ XIX/ LJI X / T T 1 X 


D83 


C/O/E/G/H/l^ 

V/ M VII X X# X/ 1 * X V/ XTX/ X / X 1 U/ X/ TT/ X/ T / XX/ IV X 1 


V84 


A/R/NfD/C/O/E/G/WVLfK^ 

* Mi XV/ X T/ X-^/ VI V^l X^F VJ / XX/ X/ i* <T XV/ XTXI XIX/ kj/ X / T T 1 X 


S85 


T/W/Y/V/A/i>J^ 

/ if / a/ t i x vr xvi x t/ x-^/ vi v^/ i if vi/ xxi xi * /r xv/ XTX/ x i x 


A86 


xRTN/D/C/Q/E/^^ 


Y89 


V/A/R/N/D/C/Q/E/GfH/U^ 


H90 


I/I7KyM/F/P/S/T 

A/ JU# A JU A / A / l^r JL r T T / JLr T/JL JL/ JW A T/ JL^I / JLW/ XJ 


I/L91 


K/xVi/F/P/S/T^ 


P177 


S/T/W/Y/V/A/R/^^ 

Jfc* TT / A / rlx. A/ AW A T# Jl ^ / ^-// ^^/ >nJT \J» A A/ JL/ A— *7 ±M lr X 


F178 


P/S/T/Wi^/V/iVI^ 

A r XI TTf JL/ T/JW V/ A V/ XT/ •M—ri V*// V£/ VJ/ JLJL/ JL/ JLw7 A«W X T JL 


L179 


K/lWF/P/S/T/W/Y/V/A/xVN/D/C/OW I 

XTX/ X « X 1 IL^/ X/ II / X / T ' X VI XV/ X 1/ X// Vf Vt* *^ VJI XX/ X 


LI 80 


XVJ XTXI X 1 X 1 Ur XI TT f X/ » / XmJ XV iv XJI V-// V^l Xv» vi/ XX/ X 


A181 


R/N/D/C/O/B/G/H/VUxU^ 

Xv/ X v X^l v>l v^/ Xw/ VJ/ XXI Xf XjI XV/ XTX/ X 1 X I U/ If TT/ 1/ V 


Q183 


XjI vJI XXI XI XM XV/ XTX/ XIX/ VJ7 If TT/ Xl T / XV iVll' X^l V> 


F183 


VISrZW/YIVIAfxVNfDICIOfW 

A. 1 ***** II / XI T/XX/ IV X " / Xf 1 V»// J /» Vail XX/ X/ XJI XV/ XTX 


T184 


W/YA^/xVlxTN/D/C/O/E/G/H^^ 


Y203 


V/A/xxTN/D/C/O^ 

T 1 A V XT/ X// VI ' X- // VJ/ X X/ Xl X-0 XV/ XTX/ X 1 X 1 U7 XI T T 


M204 


m/snwrrrv/A/R/N/D/aQ/WG/H/VL/K 


L235 


KM/F/P/S/TAV/YA^/A/R/N/D/C/Q/E/G/H/I 


N236 


D/C/Q/B/G/H/VUK/M/F/P/S/T/W/Y/V/A/R 


T237 


W/Y/V/A/Rm/D/C/Q/E/GfWVUK/M/F/P/S 


P237 


Sn/W/Y/V/A/R/N/D/aQ/B/GM/UIJKMSF 


N238 


D/aQm/G/H/UUK/M/F/P/S/T/W/Y/V/A/R 


H238 


wjK/WBmsnw/YN/Amm/D/aQ/EJG 


A238 


WNm/aQfEJGMMJKMF/P/S/T/W/Y/V 


S239 


imiYNIAIRM/DiaQfEJGIYUmJKJWFr? 


Q238 


E/G/HMJKMft/P/SfT/WfY/V/A/RM/D/C 


K239 


Mn?/?/snm/Y/v/Amm/D/aQ/E/G/wvL 


L247 


K/M/F/P/S/TAVA^A^/A/R/N/D/C/O/E/G/IW 


N248 


D/C/Qm/G/H/mJK/M/FfP/Sn/W/Y/V/A/K 


H248 


I/1VK/M/F/P/S^AV/YMA/R/N/D/C/Q/E/G 
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Target 


■-" • . Mutation 


F249 


m/TW/Y/V/AmMfD/C/Q/E/G/WVUKM 


M250 


F/P/SnW/Y/V/Afitft/D/C/Q/E/G/WWJK 


G251 


WVUIVM/F/P/Srt/W/YMAm/N/D/C/QfE 


V251 


A/Rm/D/C/Q/WG/H/VVKMUF/P/S/T/W/Y 



TABLE 15 Summary of HBV mutations in Patient F treated with ADV 



Sample Name 


Genotype 


- : Polymerase* 


Surface 


CAP 01564808 


A 


rtL157L/M 


sF83S 






rtA181V 


SL173F 






rtV207I 


SW199L 






rtN236T 





Nomenclature according to Stuyver et al, 2001, supra. 

Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 16 Summary of HBV mutations in Patient G treated with ADV 



Sample Name 


Genotype 


' Polymerase* 


Surface •', 


KAN 02510355 


C 


rtL80V 

rtP109S 
rtI163V 
rtM204I 
rtL229M 
rtN/H/A/S/Q238K 


SI126T 
SK160R 
SS174N 
&A184V 
SW196L 
SS210N 
SF/C220L 
SY221C 


* Nomenclature according to Stuyver et al, 2001, supra, 

** Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 

TABLE 17 Summary of HBV mutations in Patient H treated with ADV 


Sample Name 


Genotype 

*. * • 


Polymerase* 


Surface 


LAV0303 


D 


rtS78S/T 
rtN118N/S 
rtN139N/K 

rtV142E 
rtA181A/T 

rtI204M 
rtQ/P/S/Stop215Q 
rtE218K/E 
rtN238N/H 


sC69Stop/C 
SC76Y 
sIHOV/I 
SY134N 
sW172Stop/W 

sW196Stop 
SS207R 



Nomenclature according to Stuyver et al, 2001, supra. 

Mutations in bold have not been detected in reference HBV genotypes, mutations not 
in bold are changes from the previous sample that are present in reference genotypes. 
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TABLE 18 In vitro drug susceptibility of the HBV reference laboratory strain and 
patient-derived HBV isolate 







.In vitro Susceptibility; 






IC50 (fold change from wild-type) ' 




Real-time PCR 


Southern Blot 


■• . * Mutation ? ,\ 


X- Adefovir - 


Adefovir 


Lamivudirie '* 


Wild-type (pPC) 


1 




1 


1 


rtN236T/N238D 


23 




NA 1 


NA 1 


rtA181T/N236T/N238D 


5.1 




7.3 


>100 


rtL180M/M204V 2 


NT 5 




0.9 


>2500 



5 NA, not analyzed. 

2 Data from Delaney et al, 2001, supra 



Those skilled in the art will appreciate that the invention described herein is susceptible to 
variations and modifications other than those specifically described. It is to be understood 
10 that the invention includes all such variations and modifications. The invention also 
includes all of the steps, features, compositions and compounds referred to or indicated in 
this specification, individually or collectively, and any and all combinations of any two or 
more of said steps or features 
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CLAIMS 

1 . An isolated HBV variant wherein said variant comprises a nucleoside mutation 

in a gene encoding a DNA polymerase resulting in at least one amino acid addition, 
substitution and/or deletion to said DNA polymerase and wherein said variant exhibits 
decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV and/or optionally other nucleoside or nucleotide 
analogs or other anti-HBV agents or combinations thereof 

2. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV. 

3. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to both LMV. 

4. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to TFV. 

5. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to FTC. 

6. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and LMV. 

7. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and TFV. 

8. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to LMV and TFV. 
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9. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and FTC. 

10. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to LMV and FTC. 

11. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to TFV and FTC. 

12. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and TFV. 

13. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and FTC. 

14. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to FTC and LMV and TFV. 

15. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and FTC and TFV. 

16. The isolated HBV variant of Claim 1 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and TFV and FTC. 

17. The isolated HBV variant of any one of Claims 1 to 16 wherein said variant 
exhibits reduced interactivity to an immunological reagent specific to HBsAg. 

18. The isolated HBV variant of Claim 1 wherein said variant comprises a 
mutation in domain F of the HBV DNA polymerase thereby conferring an altered amino 
acid sequence to the sequence set forth in Formula I [SEQ ID NO:l]: 
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FORMULA I 

L» Xi, X2, D, W, G, P, C, X3, X4, H, G, X5, H, Xs, I, R, X7, P, R, T, P, Xg, R, V, X9, G, G, 
V, F, L, V, D, K, N, P, H, N, T, X 10 , E, S, X lu L, X I2 , V, D, F, S, Q, F, S, R, G, X 13 , X M , 
Xi 5 ,V,S,W,P,K,F,A,V,P,N,L,Xi 6 ,S,L,T,N,L,L,S* 

wherein: 



X! 


is L or R or I; 


x 2 


is E or D; 


x 3 


isTorDorAorNorY; 


X* 


isEorD; 


X 5 


isEorKorQ; 


Xfi 


isHorRorN; 


x 7 


is I or T; 


Xg 


is A or S; 


x 9 


isTorR; 


X10 


is AorTorS; 


Xn 


is R or T; 


X12 


is V or G; 


X13 


isSorlorTorNorV; 


X14 


isTorSorHorY; 


Xis 


isRorHorKorQ; 


Xi6 


isQorP; 



and wherein S* is designated as amino acid 74. 

19. The isolated HBV variant of Claim 1 wherein said variant comprises a 

mutation in any one of domains A through E thereby conferring an altered amino acid 
sequence to the sequence set forth in Formula II [SEQ ID NO:2]: 



WO 03/087351 



PCT/AU03/00432 



-114- 



FORMULAH 

SX1LSWLSLDVSAAFYHX2PLHPAAMPHLLX3GSSGLX4RYV 
ARLSSXjSX^XtXNXsQXsXjoXXXXuLHXuXwCSRXmLYVSLX^ 
LLYX 16 TX,7GX 1 8KLHLXi9X2oHPIX2iLGFRKX 22 PMGX23GLSPFL 
LAQFTSAIX24 X25 X26 X 27 X28RAFX29HCX3oX3iFX32YM*DDX 33 VLGA 
X34 X 35 X 36 X 37 H X 38 E X 39 L X40 X41 X42 X43 X44 X45 X46 L L X47 X48 G I H L N P X49 K 
TKRWG YS LNFMGYX50IG 

wherein: 



X 


is any amino acid 


X! 


isNorD; 


x 2 


is I or P; 


x 3 


is I or V; 


X4 


isSorD; 


x 5 


isTorN; 


Xe 


isRorN; 


x 7 


is Nor I; 


Xg 


isNorYorH; 


X9 


isHorY; 


X10 


isGorR; 


x„ 


isDorN; 


X12 


is D or N; 


X» 


isSorY; 


X14 


is N or Q; 


X15 


isLorM; 


Xi« 


is K or Q; 


X17 


isYorF; 


X18 


isRorW; 
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X19 isYorL; 

X20 is S or A; 

X21 is I or V; 

X22 is I or L; 

X23 is V or G; 

X24 is C or L; 

X25 is A or S; 

X26 isVorM; 

X 27 is V or T; 

X28 is R or C; 

X 29 isForP; 

X30 is L or V; 

X31 is A or V; 

X32 is S or A; 

X33 isVorLorM; 

X34 is K or R; 

X 35 isSorT; 

X36 is V or G; 

X37 isQorE; 

X 3 b is L or S or R; 

X39 is S or F; 

X40 isForY; 

X41 is T or A; 

X42 is A or S; 

X43 is V or I; 

X44 is T or C; 

X45 isNorS; 

X46 isForV; 

X47 isSorD; 

X48 isLorV; 

X49 is N or Q; 
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X50 is V or I; and 
M* is amino acid 204; 

and wherein the first S is designated as amino acid 75. 

20. The isolated HBV variant of Claim 18 or 19 wherein said variant further 
comprises an altered HBsAg. 

21. An isolated HBV variant comprising a mutation in the nucleotide sequence 
encoding HBsAg resulting in an amino acid addition, substitution and/or deletion in said 
HBsAg in a region corresponding to the amino acid sequence set forth in SEQ ID NO:l or 
SEQ ID NO:2 and wherein said variant exhibits decreased sensitivity to ADV, LMV, TFV, 
or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and 
TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and 
FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV and/or 
optionally other nucleoside or nucleotide analogs or other anti-HBV agents or 
combinations thereof. 

22. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV. 

23. The isolated HBV variant of Claim 21 wherein said variants exhibits decreased 
sensitivity to LMV. 

24. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to TFV. 

25. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to FTC. 



26. 



The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
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sensitivity to ADV and LMV. 

27. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to LMV and TFV 

28. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and FTC. 

29. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to LMV and FTC. 

30. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to TFV and FTC. 

31. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and TFV. 

32. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and TFV. 

33. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and FTC. 

34. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to FTC and LMV and TFV. 

35. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and FTC and TFV. - 

36. The isolated HBV variant of Claim 21 wherein said variant exhibits decreased 
sensitivity to ADV and LMV and TFV and FTC. 
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37. The isolated HBV variant of Claim 21 wherein an antibody specific for a wild- 
type HBsAg exhibits a reduced capacity to neutralize said HBV variant and wherein said 
HBV variant is selected by exposure of a subject to ADV, LMV, TFV, or FTC, or ADV 
andLMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC andLMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV, in single or combinations or 
sequential therapy. 

38. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtS21A, rtL122F, rtN124H, rtT28N, rtP130Q, HD131N 
and rtY135C or a combination thereof or an equivalent mutation. 

39. The isolated HBV variant of Claim 1 or 37 comprising a muation in the HBV 
DNA polymerase selected from rt/N/S/T/I/V53D, rtY126Q, rtL180M, rtS202G, rtI204V 
and rtI235I/M or a combination thereof or an equivalent mutation. 

40. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtN53D, rtY54H, rtS57P, rtL91I, rtS116P, rtF122L, 
rtY124H, rtV134D, rtY141Y/F, HL145M, HF151F/Y, rtA181T, r£K212R, rtL217R, 
rtS219A, r£N236T and rtN238D or a combination thereof or an equivalent mutation. 

41. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtH90D and rtL/F108L or a combination thereof or an 
equivalent mutation. 

42. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtL157L/M, rtA181V and rtV207I or a combination 
thereof or an equivalent mutation. 

43. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
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DNA polymerase selected from rtL80V, rtP109S, rtI163V, rtL229M and 
rtN/H/A/S/Q238K or a combination thereof or an equivalent mutation. 

44. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the 
surface antigen selected from sP120T, sM125F and sT127A or a combination thereof or an 
equivalent mutation. 

45. The isolated HBV variant of Claiml or 37 comprising a mutation in the surface 
anitgen selected from sT118R, sM133T, sF134V, sI195M, sS207R and SY225Y/C or a 
combination thereof or an equivalent mutation. 

46. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the 
surface antigen selected from sS126T, SM133I7M, sS143S/T, sD144A, sG145A and 
sW172Stop or a combination thereof or an equivalent mutation. 

47. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sl81M and sP214Q or a combination thereof or an 
equivalent mutation. 

48. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sF83S, sL173F and sW199L or a combination thereof or an 
equivalent mutation. 

49. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sI126T, sK160R, sS174N, sA184V, sW196L, sS210N, 
sF/C220L and sY221C or a combination thereof or an equivalent mutation. 

50. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
surface antigen selected from sC69Stop/C, sC76Y, sI110V/I, sY134N, sW172Stop/W, 
sW196Stop and sS207R or a combination thereof or an equivalent mutation. 
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51. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtK32, r£N33, rtP34, rtH35 and rtT37 or a combination 
thereof or an equivalent mutation. 

52. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtP59, rtK60, rtF61, rtA62 and rtV63 or a combination 
thereof or an equivalent mutation. 

53. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 and rfl/L91 or a 
combination thereof or an equivalent mutation. 

54. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtP177, rtF178, rtL179, rtL180, rtA181, rtQ182, rtF183 
and rtT184 or a combination thereof or an equivalent mutation. 

55. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rtM204 and rtY203 or a combination thereof or an 
equivalent mutation. 

56. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rt235, rt236, rt237, rt238 and rt239 or a combination 
thereof or an equivalent mutation. 

57. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from rt247, rt248, rt249, rt250 and rt251 or a combination 
thereof or an equivalent mutation. 

58. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the HBV 
DNA polymerase selected from K32M/F/P/S/T/W/^^ 
N33D/C/Q/E/G/H/I/I^^ 
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P34S/T/W/Y/V/A/R/N/D/C/^^ 
msmJK/bm/P/S/T/W/Y/V/A/RmfD/aq/E/G/demon; 
T37W/Y/V/A/PJN/D/aQ/E/G/H^^ 
P59S/T/W/Y/V/A/R/N/D/C/Q/E^^^ 

K60M/F/P/S/TAV/YA^/A/R/N/D/C/Q/E/G/H/I/Udeletion; 
F61P/SA7W/Y/WA/R/N/T>^ 

A62R/N/D/aQ/E/G/H/I/I/K/M/F/P/S/T/W/Y^ 

V63A/R/N/D/C/Q/^G/H/I/iyK/M^ 

D83C/Q/E/G/H/I^K/M/F/P/S/TmArMMl/N/deletion; 

V84A/R/N/D/aQ/E/G/H/^^ 

S85T/W/Y/V/A/I^/D/C/Q/E/^^ 

A86R/N/D/aQ/E/G/Hm/K/M/F/P/S/T/WATA^/deletion; 

Y89V/A/R/N/D/C/Q/E/G/H/^^ 

H90I^BCM^/P/S/T/W/YA^/A^^/D/C/Q/E/G/deletion; 

I/LPlKM/F/P/S^AVA^A^/A/R/N/D/C/Q/E/G/H/deletion; 

Pmsnmr^/V/A/Rm/D/C/Q/E/G/H/mJK/M/F/de\Gtio^ 

F178P/S/T/W/Y/V/A/R/N/D/C/Q/E/^^ 

L179K/M/F/P/SmW/Y/V/AfltfN^^ 

LI 80BC/M/F/P/S/TAV/YA^/A/R/N/D/aQ/E/G/BW/deletion; 

A181R/N/D/C/Q/E/G/H/IZL^^ 

Q183E/G/H/I/UK/M/F/P/S/T^ 

Fl 83P/S/T/W/WA/R/N/D/C/Q/E/G/^^ 

T184W/Y/V/A/R/N/D/C/Q/E/G/H^^ 

Y203V/A/R/N/D/aQ/E/G/H/I/UK/M/F/P/S/T/W^ 

M2(MF/P/S/TAVA r A^/A/R/N/D/C/Q/E/G/HM,/K/deletion; 

L235K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/I/deletion; 

m36D/C/Q/WGnmUK/M/F/P/S/Tmr^/V/A/R/deleti.oii; 

P237S/T/W/Y/V/A/R/N/D/C/Q^ 

N238D/aQ/E/G/H/I/UK/M/F/P/S/^^ 

miSWJKMft/P/Snm/Y/V/A/RMfD/aQ/WG/tel&ov; 
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A238IW/D/aQ/E/G/H/I/L/K/^ 

S239T/W/Y/V/A/R/N/D/C/Q/E/G^ 

Q238F7G/H/I/L/K/M/F/P/S/^^ 

K239M/F/P/S/TAV/YmA/R/N/D/aQ/E/G/H/iyUdeletion; 

I247K/M/F/P/S/T/W/Y/V/A/PJN^ 

N248D/C/Q/E/G/H/I/L/K/M/F/P/S/T/WA r A^/A^ 

m48I/UK/M/F/P/shvW/^ 

F249P/S/T/W/Y/V/A/R/N/D/a^^ 

M250F/P/S/T/W/Y/V/A/R/N/D^ 

G251H/I/iyK/M/Fyp/S/TAVA r A^/A/R/N/D/C/Q^ and 
V251A/R/N/D/C/Q/E/G/H/]^ 

59. A method for determining the potential for an HBV to exhibit reduced 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV or optionally other nucleoside analogs or other anti-HBV agents, said 
method comprising isolating DNA or corresponding mRNA from said HBV and screening 
for a mutation in the nucleotide sequence encoding HBV DNA polymerase resulting in at 
least one amino acid substitution, deletion and/or addition in any one or more of domains F 
and A through E or a region proximal thereto of said DNA polymerase and associated with 
resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, wherein the presence of such a mutation is an 
indication of the likelihood of resistance to said ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV. 

60. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to 
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ADV. 

61. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to 
LMV. 

62. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to TFV. 

63. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to FTC. 

64. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and LMV. 

65. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and TFV. 

66. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to LMV 
and TFV, 

67. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and FTC. 

68. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to TFV 
and FTC. 

69. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to LMV 
and FTC. 

70. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and LMV and TFV. 



71 . The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
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and LMV and FTC. 

72. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to LMV 
and TFV and FTC. 

73. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and FTC and TFV. 

74. The method of Claim 59 wherein the HBV exhibits reduced sensitivity to ADV 
and LMV and TFV and FTC. 

75. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtS21A, rtL122F, rfN124H, 
rtT28N, rtP130Q, rtD131N and rtY135C or a combination thereof or an equivalent 
mutation. 

76. The isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a muation in the HBV DNA polymerase selected from H/N/S/T/I/V53D, HY126Q, 
rtL180M, rtS202G, rtI204V and rtI235I/M or a combination thereof or an equivalent 
mutation. 

77. The isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtN53D, rtY54H, rtS57P, rtL91I, 
rtSll6P, rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, rtA181T, 
rtK212R, rtL217R, HS219A, rtN236T and rtN238D or a combination thereof or an 
equivalent mutation. 

78. The isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtS78T, rtV84M, rtY126C, 
rtV191L rtM204I and rtV214A or a combination thereof of an equivalent mutation. 
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79. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtH90D and rtL/F108L or a 
combination thereof or an equivalent mutation. 

80. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected rtL157L/M, rtA181V and rtV207I or a 
combination thereof or an equivalent mutation. 

81. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA polymerase selected from rtL80V, rtP109S, rtI163V, 
rtL229M and rtN/H/A/S/Q238K or a combination thereof or an equivalent mutation. 

82. The isolated HBV variant of Claim 1 or 37 comprising a mutation in the DNA 
polymerase selected from rtS78S/T, r£N118N/S f rtN139N/K, rtV142E, rtA181A/T, 
rtI204M > rtQ/P/S/Stop215Q, rtE218K/E and rtN238N/H or a combination thereof or an 
equivalent mutation. 

83. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the surface antigen gene selected from sP120T, sM125F and sT127A or a 
combination thereof or an equivalent mutation. 

84. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV Surface antigen gene selected from ST118R, sM133T, sF134V, 
sI195M, sS207R and sY225Y/C or a combination thereof or an equivalent mutation. 

85. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the surface antigen selected from sS126T, sM133L/M, sS143S/T, sD144A, 
sG145A and sW172Stop or a combination thereof or an equivalent mutation. 

86. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA surface antigen selected from sN40S, sC69Stop, sM75I, 



WO 03/087351 



PCT/AU03/00432 



-126- 

sL88P, ST118A, sW182Stop, SW196L, sY206H an sY225F or a combination thereof or an 
equivalent mutation. 

87. An isolated DNA molecule from an HBV variant of Claim 1 or 37 comprising 
a mutation in the HBV DNA surface antigen selected from sl81M and sP214Q or a 
combination thereof or an equivalent mutation. 

88. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sF83S, sL173F and sW199L or a 
combination thereof or an equivalent mutation. 

89. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sI126T, sK160R, sS174N, 
sA184V, sW196L, sS210N, sF/C220L and sY221C or a combination thereof or an 
equivalent mutation. 

90. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA surface antigen selected from sC69Stop/C, sC76Y, sIHOV/I, 
SY134N, sW172Stop/W, sW196Stop and sS207R or a combination thereof or an 
equivalent mutation. 

91 . An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtK32, r(N33, rtP34, rtH35 and rtT37 
or a combination thereof or an equivalent mutation. 

92. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtP59, HK60, rtF6 1 , rtA62 and rtV63 
or a combination thereof or an equivalent mutation. 

93 . An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtD83, rtV84, rtS85, rtA86, rtY89, 
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rtH90 and rtI/L91 or a combination thereof or an equivalent mutation. 

94. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtP177, rtF178, rtL179, rtL180, 
rtA181, rtQ182, rfF183 and rtT184 or a combination thereof or an equivalent mutation. 

95. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rtM204 and rtY203 or a combination 
thereof or an equivalent mutation. 

96. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rt235, rt236, rt237, rt238 and rt239 
or a combinations thereof or an equivalent mutation. 

97. An isolated DNA molecule from anHBV variant of Claim 1 or 37 comprising a 
mutation in the HBV DNA polymerase selected from rt247, rt248, rt249, rt250 and rt251 
or a combinations thereof or an equivalent mutation. 

98. An isolated DNA molecule from anHBV \ansaAoi^^m\ or 37 comprising a 
mutation in the HBV DNA pol^meraes' J selected from 
K32M/F/P/S/TAVA r A^/A/R/N/D/C/Q/E/G/H^deletion;V__^^ 
m3D/aQ/WG/H/VUK/WF/P/SnW/Y/V/A/R/deletioit; 
P34S/TAVA r A^/A/R/N/D/C/Q/E/G/HM^K/M/F/delenon; 
m5mjK/M/F/P/S/Tm/Y/V/A/RmfD/aQ/B/G/ddetion; 
T3m/Y/V/Amm/D/C/Q/WGfHMJKMR/P/S/del(tioTii 
P59S/T/W/YA^/A^^/D/C/Q/E/G/H^L/iCM^/deletion; 
K60MZF/P/S/T/W/YM 

F61P/S/T/W/YA^/A/R/N/D/C/Q/E/G/HM^C/M/deletion; 
A62R/^/D/aQ/E/G/H/VL/K/WF/P/Snm/Y/V/de\eiion; 
V63A/Ml/D/aQ/WGmnJK/WFWSnWMde\ftioa; 
D83C/Q/E/G/HMyK/M7F/P/S/T/W/YA^/A/R/N/deletion; 
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V84A/R/N/D/aQ/E/G/HZ^^ 

S85TAV/YA^/A/R/N/D/aQ/E/G/H/I/UKyM/F/P/deletio^ 

A86I^/D/aQ/E/G/H/I/L/K/M/F/P/S/r/W/W 

Y89V/A/R/N/D/C/Q/FVG/H/I/I^^ 

H90mJ¥Jbm/P/Sn/Vf/Y/V/A/Rm/D/aQ/E/G/de\eiioii; 

WAlK/J^/P/S/TW/Y/V/A/RM/D/C/QWG/Wdelftioti; 

nilSn/W/Y/V/A/RJNfD/C/Q/E/GfH/mjKM/F/deledoii; 

n78?/Snm/Y/V/A/R^/D/C/Q/B/Gm/UK/M/deletion', 

LmK/M/F/P/Snm/YmA/RmfD/C/QfE/G/m/deleAoD; 

LmK/M/F/P/Sn/W/Y/V/Am/N/D/C/Q/E/G/H/Vdeletion; 

A181R/N/D/C/Q/E/G/H/I/I^^ 

Q183E/G/H/I/UK/M/F/P/S/W 

n83?/Srr/Wr^/V/A/EUN/D/C/Q/E/G/H/I/UKmdQledon\ 

T184W/Y/V/A/R/N/D/<XyE^^^ 

Y203V/A/R/N/D/C/Q/E/G/H/I/IVK/M/F/P/S/^ 

m04F/P/S/T/W/Y/V/A/RmfD/aQ/E/G/H/WJK/del(tion; 

L235K/M/F/P/S/TAV/YA^/A/E^/D/C/Q/E/G/H/Fdeletion; 

N236D/C/Q/E/G/H/I/I7K^ 

T237WA^A^/A/R^/D/C/Q/E/G/H^K/M/F/P/S/deletion; 

Y23isnmrfmAmmiD/aQfBJGiwviJ¥JWFidt\€do^ 

N238D/aQ/E/G/H/I/iyK/M/F/P/S/T/W/YAVA/R/deleti^ 

H238I/IVK/M^/P/S/T/W/Y^^ 

A238R/N/D/C/Q/E/G/H/1/UK/^ 

S239T/W/Y/V/A/SUWD/0<^GfBnnJK/M/F/P/ddt&aB; 
Q238E/G/H/I/LK/M/F/P/S/^^ 

K239M/F/P/S/T/W/YA^/A/R/N/D/aQ/E/G/H/I/Udeletion; 
L2A71UM^/?ISIim/YN/A^fDiaQIWGfHWdfA^oa; 
N248D/aQ/E/G/Hn^L^M^/P/S/T/W/YA^/A^/deletion; 
m4Zl/UK/M/Fmsnm/Y/V/A/RJ^/D/aQ/B/Gmetio^ 
tt49P/S/T/W/YfV/A/R/NfD/aQfWG/WWJKMdel&on; 
M250F/P/S/TAVATA^/A/R/N/D/aQ/E/G/H/I/L/K/deletion; 
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G251HZI/iyK/^ and 
V25 1 A/R/N/D/C/Q/E/G/H/I/U^ 

99. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
fiom said HBV and screening for a mutation wherein the presence of rtS21A, rtL122F, 
rtN124H, rtT28N, rtP130Q, rtD131N and rtY135C or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV,-*TC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMY and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 

100. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rt/N/S/T/I/V53D, 
rtY126Q, rtL180M, rtS202G, rtI204V and rtI235IZM or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 

101. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
fiom said HBV and screening for a mutation wherein the presence of rtN53D, rtY54H, 
rtS57P, rtL91I, rtS116P, rtF122L, rtY124H, rtV134D, rtY141Y/F, rtL145M, rtF151F/Y, 
rtA181T, rtK212R, rtL217R, rtS219A, rtN236T and HN238D or combinations thereof or 
an equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
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LMV and TF V, or AD V and FTC and TFV, TFV and FTC and LMV, AD V and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 

102. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtS78T, rtV84M, 
rtY126C, rtV191I, rtM204I and rtV214A or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV and optionally other nucleoside analogs. 

103. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtH90D and 
rtL/F108L or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and.TFV, and 
optionally other nucleoside analogs. 

104. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtL157L/M, rtA181 V 
and rtV207I or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
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optionally other nucleoside analogs. 

105. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtL80V, rtP109S, 
rtI163V, rtL229M and rfN/H/A/S/Q238K or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TTV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV, and optionally other nucleoside analogs. 

106. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtS78S/T, 
rtN118N/S, rtN139N/K, rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtB218K/E and 
rtN238N/H or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV,and 
optionally other nucleoside analogs. 

107. A method for detennining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sP120T, sM125F and 
sT127A or combinations thereof or an equivalent one or more other mutation is indicative 
of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
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other nucleoside analogs. 

108. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mKNA 
from said HBV and screening for a mutation wherein the presence of sTl 18R, sM133T, 
sF134V, sI195M, sS207R and SY225Y/C or combinations thereof or an equivalent one or 
more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV,and optionally other nucleoside analogs. 

109. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mKNA 
from said HBV and screening for a mutation-wherein the presence of sS126T, SM133L/M, 
sS143S/T, sD144A, sG145A and sW172Stop or combinations thereof or an equivalent one 
or more other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV,and optionally other nucleoside analogs. 

110. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sN40S, sC69Stop, 
SM75I, sL88P, ST118A, sW182Stop, sW196L, sY206H an sY225F or combinations 
thereof or an equivalent one or more other mutation is indicative of a variant wherein said 
variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV,and optionally other nucleoside analogs. 
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111. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sl81M and sP214Q 
or combinations thereof or an equivalent one or more other mutation is indicative of a 
variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
other nucleoside analogs. 

1 12. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sF83S, sL173F and 
sW199L or combinations thereof or an equivalent one or more other mutation is indicative 
of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or 
FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, 
FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC 
and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally 
other nucleoside analogs. 

113. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sI126T, sK160R, 
sS174N, sA184V, sW196L, sS210N, sF/C220L and sY221C or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside analogs. 
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1 14. A method for detennining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of sC69Stop/C, sC76Y, 
sIHOV/I, sY134N, sW172Stop/W, sW196Stop and sS207R or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV,and optionally other nucleoside analogs. 

1 15. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtK32, rtN33, rtP34, 
rtH35 and rtT37 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

116. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtP59, rtK60, rtF61, 
rtA62 and rtV63 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

1 17. A method for determining whether an HBV strain exhibits reduced sensitivity 
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to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtD83, rtV84, rtS85, 
rtA86, rtY89, rtH90 and rtI/L91 or combinations thereof or an equivalent one or more 
other mutation is indicative of a variant wherein said variant exhibits a decreased 
sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and AD V, FTC and TFV, FTC and LMV, or AD V and LMV and TFV, or AD V 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV, and optionally other nucleoside analogs. 

118. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtP177, rtF178, 
rtL179, rtL180, rtA181, rtQ182, rtF183 and rtT184 or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV,and optionally other nucleoside analogs. 

119. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rtM204 and rtY203 
or combinations thereof or an equivalent one or more other mutation is indicative of a 
variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV,and optionally 
other nucleoside analogs. 

120. A method for determining whether an HBV strain, exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
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from said HBV and screening for a mutation wherein me presence of rt235, rt236, rt237, 
rt238 and rt239 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

121. A method for determining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of rt247, rt248, rt249, 
rt250 and rt251 or combinations thereof or an equivalent one or more other mutation is 
indicative of a variant wherein said variant exhibits a decreased sensitivity to ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV, and 
optionally other nucleoside analogs. 

122. A method for detennining whether an HBV strain exhibits reduced sensitivity 
to a nucleoside analog, said method comprising isolating DNA or corresponding mRNA 
from said HBV and screening for a mutation wherein the presence of 
!02M/F/P/S/T/W/Y/V/A/R/^^ 

m3D/aQ/WGfH/I/UIVM/FfP/SrtWfY/V/A/R/feletion; 

P34S/T/W/Y/V/A/R/N/D/aQ^ 

H35LTyK/M/F/P/S/T/W/^^ 

T37W/Y/V/A/R/N/D/C/Q/E/G/^^ 

P59S/T/W/Y/V/A/R/N/D/Q^ 

KeOM/F/P/S/T/WA^A^/A/R/N/D/C/Q/E/G/H/I/L/deletion; 
¥6imJTm/YfV/A/^m/C/Q/EJG/H/UlJKM/de\edon;. 
A62Mi/D/C/Qf&G/H/WJK/MWfP/Sn/W/Y/V/dele&on; 
V63A/R/^/D/aQ/E/G/HfUlJK/WF/P/S/TfWmdele&0T); 
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D83C/Q/E/G/H/I/iyK/M^^ 

ySAA/Rm/D/aQfEJGfH/ULfK/M/FmS/Tmmdeletio^ 

SS5T/W/Y/V/A/Rm/D/aQ/WG/HWIJK/M/F/P/deletion; 

A86Rm/D/C/QfWG/H/WJK/M/FWSn/WfYV/dcletion; 

YS9Y/A/RmfD/C/Q/E/G/H/ULfK/M/F/P/Snm/dolstiox^ 

WOWJK/M/F/P/S/T/W/Y/V/A/R/m)/C/Qm/G/d(&^^ 

VL91K/M/F/?/SnmfYMA/Rm/D/C/Q/E/G/H/de\^.ori; 

PI 77S/T/W/YA^/A^/D/C/Q/E/G/HMy™^/deletion; 

F178P/S/T/W/Y/V/A/R/N/D/C/Q^ 

L179K/M/F/P/S/TAVA r MA/PJN/D/C7Q/E/G/H/ydeletion; 

L180K/M/F/P/S/T/W/^^ 

A181R/N/D/C/Q/^G/H/I/iy^^ 

Ql 83E/G/HmJKM^/P/S/T/W/Y/V/A^/D/C/del&tioni 

F183P/S/T/W/Y/V/A/R/N/D/aQ^^ 

Tl 84W/Y/V/A/R/N/D/C/Q/E^^ 

Y203V/A/R/N/D/C/Q/E/G/H/iyi^^ 

M204F/P/S/T/W/Y/V/A/R/N/^^ 

L235K/M/F/P/S/TAV/YA^/A/R/N/D/C/Q/WG/H/I/de 

N236D/C/Q/^G/H/I/I7K7M/F/P/SA'AV/YA^/A/El/deletion; 

T237W/Y/V/A/R/N/D/C/^^ 

P237S/T/W/Y/V/A/R/N/D/C/Q^ 

N238D/CyQ/E/G/E/I/iyK/My^ 

H238I/iyK/M/F/P/S/T/W^^ 

A238P^/D/C/Q/E/G/H/IZIVK/^ 

S239T/W/Y/V/A/Rm/D/C/Qm/G/H/I/L/K/M/FfP/deletic^ 

Q238E/G/H7I/I7K/M/F/P/S/T/^^ 

K239MW/P/Sn/W/Y/V/Amm/D/C/Q/E/G/WmJdeletion; 

L247KM^/P/S/TAVA r A^/A^Rm/D/aQ/E/G/IM/deletioii; 

N248D/C/Q/E/G/H/l/]7Kfl^ 

H248JZL/K/MZF/P/S/T/W/Y^^ 

V2491?/S/Tm/Y/V/A/Rm/D/C/q/E/GnMnJf^dQl^xon; 
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M250F/P/S/T/W/YM 

G251HM/K/M^^ and 

V251A/R/N/D/C/Q/E/G^^ or combinations thereof or an 

equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and optionally other nucleoside analogs. 

123. A method for detecting an agent which exhibits inhibitory activity to an HBV 
which exhibits resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV and optionally other nucleoside 
or nucleotide analogs or other anti-HBV agents, said method comprising: 

generating a genetic construct comprising a replication competent-effective 
amount of the genome from said HBV contained in a plasmid vector and then transfecting 
said cells with said construct; 

contacting said cells, before, during and/or after transfection, with the agent to 

be tested; 

culturing said cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agent; and 

subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has replicated, 
expressed genetic material and/or assembled and/or been released in the presence of said 
agent 
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124. A method for detecting an agent which exhibits inhibitory activity to an HBV 
which exhibits resistance or decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV, and optionally other nucleoside 
or nucleotide analogs or other anti-HBV agents, said method comprising: 

generating a genetic construct comprising a replication competent-effective 
amount of the genome from said HBV contained in or fused to an amount of a baculovirus 
genome effective to infect cells and then infecting said cells with said construct; 

contacting said cells, before, during and/or after infection, with the agent to be 

tested; 

culturing said cells for a time and under conditions sufficient for the HBV to 
replicate, express genetic sequences and/or assemble and/or release virus or virus-like 
particles if resistant to said agent; and 

subjecting the cells, cell lysates or culture supernatant fluid to viral- or viral- 
component-detection means to determine whether or not the virus has replicated, expressed 
genetic material and/or assembled and/or been released in the presence of said agent. 

125. The method of Claim 123 or 124 wherein the HBV genome is stably integrated 
into the cells' genome. 

126. An agent identified by the method of any one of Claims 123 to 124. 

127. Use of an HBV variant according to any one of Claims 1 to 59 or a component 
thereof in the rational design of an anti-HBV agent. 
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128. Use according to Claim 126 wherein the rational design comprises microarray 
analysis. 

129. Use according to Claim 126 wherein the rational design is based on the crystal 
structure or NMR structure of a viral component 

130. A vaccine comprising an antigenic component of the HBV variant of any one 
of Claims 1 to 59 or an antigenic component thereof or an antibody thereto. 

131. The vaccine of Claim 130 wherein the antigenic component is an HBsAg or 
PreSlorPreS2. 

132. The vaccine of Claim 130 wherein the antigenic component is a defective HBV 
variant, 

133. The vaccine of Claim 130 comprising an antibody to HBsAg or PreSl orPreS2 

134. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtS21A, rtL122F, rtN124H, rtT28N, 
rtP130Q, rtD131N and rtY135C. 

135. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rt/N/S/WV53D, rtY126Q, rtL180M, 
rtS202G, rtI204V and rtI235I/M. 

136. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtN53D, rtY54H, rtS57P, rtL91I, rtSl 16P, 
rtF122L,rtY124H,rtV134D,rtY141Y/F. _ 
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137. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtL145M, rtF151F/Y, rtA181T, rtK212R, 
rtL217R, rtS219A, rtN236T and rtN238D. 

138. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtS78T, rtV84M, rtY126C, rtV191I, 
ruM204IandrtV214A. 

139. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtH90D and rtL/Fi 08L. 

140. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtL157L/M, rtA181V and rtV207I. 

141 . The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtL80V, rtP109S, rtI163V, rtL229M and 
rtN/H/A/S/Q238K. 

142. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtS78S/T, rtN118N/S, rtN139N/K, 
rtV142E, rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E and rtN238N/H. 

143. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sP120T, sM125F and sT127A. 

144. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from ST118R, sM133T, &F134V, sI195M, 
sS207RandsY225Y/C. 
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145. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sS126T, sM133L/M, sS143S/T, SD144A, 
sG145AandsW172Stop. 

146. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sN40S, sC69Stop, sM75I, sL88P, 
sTU8A, sW182Stop, sW196L, sY206H an sY225F. 

147. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sl81M and sP214Q. 

148. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sF83S, sL173F and sW199L. 

149. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sI126T, SK160R, sS174N, sA184V, 
SW196L, sS210N, sF/C220L and sY221C. 

150. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from sC69Stop/C, sC76Y, sIHOV/I, sY134N, 
sW172Stop/W, sW196Stop and SS207R. 

151. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtK32, rtN33, rtP34, rtH35 and rtT37. 

152. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtP59, rtK60, rtF61, rtA62 and rtV63. 

153. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 
andrtI/L91. 
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154. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtP177, HF178, rtL179, rtL180, rtA181, 
rtQ182,rtF183andrtT184. 

155. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rtM204 and rtY203. 

156. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rt235, rt236, rt237, rt238 and rt239. 

157. The vaccine of Claim 130 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from rt247, rt248, rt249, rt250 and rt25 1 . 

158. The vaccine of Claim 1 30 wherein the HBV or its antigenic compound is from 
an HBV variant having a mutation selected from, 
K32M/F/P/SA , AVA r A^/A/RyN/D/C/Q/E/G/H/I/Udeletion; 
N33D/C/Q/E/G/H/l/rVK/^ 

P34S/r/WATA^/A/R/N/D/C/Q/E/G/H/H7K/M/F/deletion; 

m5VL/K/M/F/P/SnW/Y/V/A/R/Nm/aq^G/dslaioa; 

T37W/Y/V/A/Rm/D/C/Q/E'G/H/^^ 

P59S/r/W/Y/V/A/R/N/D/CV^^ 

K60M^/P/S/T/WATA^/A/PJN/D/C/Q/E/G/HMydeletion; 

F61P/S/T/WA^A^/AyR^/D/C/Q/E/GyHM^M/deletion; 

A62R/N/D/C/Q/E/G/ft/I/^^ 

V63A/R/N/D/C/Q/E/G/Hfl/^^ 

D83aQ/WG/H/)/I7K7M/^^^ 

WS4A/Rm/D/C/Q/WG/H/UlJK/M/F/P/Snmmdeledon; 

S85T/W/YA^/A^^/D/aQ/E/G/HMyKA4^/P/deletion; 

A86R/N/D/C/Q/E/G/H/I/L/K^ 

Y89V/A/R/N/D/C/Q/E/G/H/I/L^^ 



WO 03/087351 



PCT/AU03/00432 



-144- 

H90I/L/K/M/F/P/S/W^ 

I/L91K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/deletion; 

P177S/T/W/Y/V/A/R/N/D^ 

F178P/S/T/WWV/A/R/N/D/C/Q/^^^ 

L179K/M/F/P/S/T/WA7V/A/R/N/D/aQ/E/G/H/I/deletion; 

L180K/M/F/P/S/T/W/Y/V/A/R^^ 

A18 imi/D/C/Qm/Gm/WJK/hW/P/SnWrtrV/deMoD.; 

Q183E/G/H/LOVK/M/F/P/S/W 

F183P/S/T/W/Y/V/A/R/N/D/C/Q^ 

TmW/Y/VJAmmm/aQ/E/G/HmJKJM/F/P/S/deledon; 

Y203V/A^^/D/C/Q/E/G/HMyB^F/P/S/TAV/deletion; 

M204F/P/S/T/W/Y/V/A/^^ 

L235K/M/F/P/S/TAV/YA^/A/R/N/D/C/Q/E/G/H/I/deletion; 

m36D/aQ/E/G/WWJK/WFWS/TW/YN/A/R/de\ftiov 

T^3m/YN/A/R/Nm/aQ/WG/H/mJK/M/F/P/S/deledon; 

P237S/T/W/Y/V/A/R/N/D/C/Q/E/^^ 

N238D/aQ/E/G/H/I7iy&^ 

H2381/L/KyM/F/P/S/T/W^^ 

A238R/N/D/C/Q/E/G/H/I/IVK/^^ 

S239T/W/Y/V/A/R/N/D/C/Q^ 

Q238E/G/H/I/UK/M/F/P/S/T/W/W 

K239M/F/P/S/a/W/Y/V/A^ 

U47KM^/P/S/TAVATA^/A^yN/D/C/Q/E/G/IWdeletion; 
N248D/aQ/E/G/H^B[A4A'/P/S/r/WA r A^/A^/deletion; 
jmsmJKM/F/P/S/T/W/YfV/Amm/D/C/Q/E/G/deledoTi; 

tt49m/TWrtMA/Rm/D/aQ/WG/H/UUK/MJdel&ov 
M250F/P/S/T/W/Y/V/A/R/^^ 

G25lWUUK/M/F/P/Srt/W/Y/V/A/Rm/D/C/QfWdel&0TS and 
V251A/R/N/D/C/Q/E/G/H/I^^ 
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159. A computer product for assessing the likely usefulness of a viral variant or 
biological sample comprising same for determining an appropriate therapeutic protocol in 
a subject, said product comprising: 

(1) code that receives as input index values (Iys) for at least two features 
associated with said viral agents or biological sample comprising same, 
wherein said features are selected from: 

(a) the ability to exhibit resistance for reduced sensitivity to a 
particular compound or immunological agent; 

(b) an altered DNA polymerase from wild-type HBV; 

(c) an altered surface antigen from wild-type HBV; 

(d) morbidity or recovery potential of a patient; or 

(e) altered replication capacity (increased or decreased); 

(2) code that adds said Ivs to provide a sum corresponding to a potency 
value (Py) for said viral variants or biological samples; and 

(3) a computer readable medium that stores the codes. 

160. A computer for assessing the likely usefulness of a viral variant or biological 
sample comprising same in a subject, wherein said computer comprises: 

(1) a machine-readable data storage medium comprising a data storage 
material encoded with machine-readable data, wherein said machine- 
readable data comprise I v s for at least two features associated with said 
viral variant or biological sample; wherein said features are selected 
from:- 

(a) the ability to exhibit resistance for reduced sensitivity to a. 
particular compound or immunological agent; 
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(b) an altered DNA polymerase from wild-type HBV; 

(c) an altered surface antigen from wild-type HBV; 

(d) morbidity or recovery potential of a patient; or 

(e) altered replication capacity (increased or decreased); 

(2) a working memory for storing instructions for processing said machine- 
readable data; 

(3) a central-processing unit coupled to said working memory and to said 
machine-readable data storage medium, for processing said machine 
readable data to provide a sum of said I v s corresponding to a Py for said 
compound(s); and 

(4) an output hardware coupled to said central processing unit, for 
receiving said P v . 

161. A composition comprising an agent capable of directly or indirectly inhibiting 
an HBV variant as defined in any one of Claims 1 to 59, said composition further 
comprising one or more pharmaceutically acceptable carriers and/or diluents. 

1 62. The composition of Claim 161 wherein the agent is a recombinant protein from 
said HBV variant. 

163. The composition of Claim 161 wherein the recombinant protein is HBsAg or 
PreSlorPreS2. 

164. The composition of Claim 161 wherein the agent is capable of inhibiting an 
HBV variant polymerase. 



165. The composition of Claim 161 wherein the agent is identified by natural 
product screening or rational drug design. 
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166. The composition of Claim 161 wherein the agent is a defective HBV variant. 

167. The composition of Claim 161 wherein the agent is an antibody directed to an 
HBV compound, 

168. The composition of Claim 161 wherein the agent is a ribozyme, antisense 
molecule or sense molecule relative to an HBV gene. 

169. A method according to Claims 37 to 57 wherein a virus related to HBV from 
the family of hepdanviruses such as WHV or DHBV exhibits reduced sensitivity to a 
nucleoside analog, said method comprising isolating DNA or corresponding mRNA from 
said HBV, or DHBV or WHV and screening for a mutation or combinations thereof or an 
equivalent one or more other mutation is indicative of a variant wherein said variant 
exhibits a decreased sensitivity to ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV. 

170. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV. is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 

171. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
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or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sP120T, sM125T and sT127A selected during 
treatment with AD V, LMV, TFV, or FTC, or ADV and LMV, AD V and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

172. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sT118R, sM133T, sF134V sI195M, sS207R 
and sY225Y/C selected during treatment with ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 

173. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sS126T, sM133L/M, sS143S/T, sD144A 
sG145A and sW172Stop selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 
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174. A method for detennining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sN40S, and sC69 Stop, sM75I, sL88P, 
ST118A, sW182stop, sW196L, sY206H and sY225F selected during treatment with ADV, 
LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 
TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV 
is an indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

175. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sF83S, sL173F and sW199L selected during 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

176. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the . 
presence of such a mutation is selected from sI126T, sK160R, sS174N, sA184V, sW196L, 
sS210N, sF/C220L and sY221C selected during treatment with ADV, LMV, TFV, or FTC, 
or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC 
and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and 
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LMV, AD V and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of 
the likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 

177. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from sC69Stop/C, sC76Y sIHOV/T, sY134N, 
sW172Stop/W, sW196Stop and sS207R selected during treatment with ADV, LMV, TFV, 
or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and 
TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and 
FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

178. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from selected during treatment with ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

179. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtS21A, rtL122F, rfN124H, HH126R, 
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rtT128N, rtP130Q, r£D131N, rtY135C selected during treatment with ADV, LMV, TFV, 
or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and 
TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and 
FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

180. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtN/S/T/W53D, rtY126Q, rtL180M, 
rtS202G, rtI204V, rtI235I/M selected during treatment with ADV, LMV, TFV, or FTC, or 
ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 

181. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtN53D, rtY54H, rtS57P, rtL91I, rtS116P, 
rtF122L> rtY124H, rtV134D, rtY141Y/F, HL145M, rtF151F/Y, rtA181T, rtK212R, 
rtL217R, rtS219A, rtN236T and rtN238D selected during treatment with ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 
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182. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or conesponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtS78T, rtV84M, rtY126C, rtV191L rtM204I 
and rtV214A selected during treatment with ADV, LMV, TFV, or FTC, or ADV and 
LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or 
ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and 
LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 

183. A method for deterniining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtH90D and rtL/F108L selected during 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

184. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtL157L/M, rtA181V, rtV207I; and rtN236T 
selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
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interactivity of said antibodies to said mutated surface antigen. 

185. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtL80V, itP109S, rtI163V, rtM204I, HL229M 
and rtN/H/A/S/Q238K selected during treatment with ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood 
of reducing interactivity of said antibodies to said mutated surface antigen. 

186. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtS78S/T, rtN118N/S, rtN139N/K, rtV142E, 
rtA181A/T, rtI204M, rtQ/P/S/Stop215Q, rtE218K/E, and rtN238N/H selected during 
treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and 
TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV 
and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC 
and LMV and TFV is an indication of the likelihood of reducing interactivity of said 
antibodies to said mutated surface antigen. 

187. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtK32, rtN33, rtP34, rtH35 and rtT37 selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
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LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

188. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtP59, rtK60, rtF61, rtA62 and rtV63 elected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

189. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtD83, rtV84, rtS85, rtA86, rtY89, rtH90 
selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV is-an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

190. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
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presence of such a mutation is selected from rfP177, r£F178, rtL179, rtL180, r(A181, 
rtQ182, rtF183 and rtT184 selected during treatment with ADV, LMV, TFV, or FTC, or 
AD V and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and 
LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, 
ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the 
likelihood of reducing interactivity of said antibodies to said mutated surface antigen. 

191. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rtM204 and rtY203 selected during treatment 
with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC 
and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC 
and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV 
and TFV is an indication of the likelihood of reducing interactivity of said antibodies to 
said mutated surface antigen. 

192. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rt235, rt236, rt237, rt238 and rt239 selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

193. A method for detennining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 
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or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 
sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 
presence of such a mutation is selected from rt247, rt248, rt249, rt250 and rt251 selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

194. A method for determining the potential for an HBV to exhibit reduced 

interactivity to antibody to HBV surface antigen, said method comprising isolating DNA 

or corresponding mRNA from said HBV and screening for a mutation in the nucleotide 

sequence encoding HBV surface antigen and/or HBV DNA polymerase genes wherein the 

presence of such a mutation, OaM/F/P/S/T/WA^A^/A^/N/D/C/Q/E/G/H/I/Udeletion; 

N33D/aQ/E/G/H/I/I7K/M/F/P/S/T/W/YA^/A/^ 

P34S/T/WATA^/A^^/D/C/Q/F7G/HMiKA4/F/deletion; 

H35I/UKyM/F/P/S/r/W/Y/V^^ 

T37W/YA^/A^/D/C/Q/FVG/H/I^CM^/P/S/deletion; 

P59S/T/W/Y/V/A/R/N/D/C/Q/^^ 

K60M/F/P/S/T/W/Y/V/A/R^ 

F61P/S/T/W/Y/V/A/PJN/D/C/Q/E/^^ 

A62^/D/C/Q/E/G/H^K^/P/S/TAV/Y/V/deletion; 

V63A/Rnm/C/Q/WGtWWJYJM/FMSrtWmdsle&oa; 

D83aQ/E/G/H/I/L/K/M/F^^ 

V84A/R/N/D/C/Q/E/G/HM 

S85T/W/Y/V/A/R/N/D/C/Q/E/G/H^ 

AS6R/N/D/C/Q/E/G/HMJKJWFWSrt/Wrr/V/<Me&ov 

Y89V/A^R/N/D/C/Q/E/G/HMiKM^/P/S/T/W/deletion; 

H90iyi/K/M/F/P/S/T/W/Y/V/A/^ 

LT>91K^W?/P/S/T/W/YA^/A^/D/C/Q/E/G/H/deletion; 

P177S/T/W/YA^/A/E^/D/aQ/B/G^JM^KAl^/deletion; 
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Fl 78mrrW/Y/V/AmM/D/C/Q/WG/HMJKM/de\etion; 

L179K/M/F/P/S/T/W/YA^/A/R/N/D/C/Q/E/G/H/l/deletio^ 

LlSOK/M/F/P/S/T/WA^A^/A/RyN/D/C/Q/E/G/H/I/deletion; 

A181R/N/D/C/Q/E/G/H/IM/M^ 

Ql 83E/G/Hn/UK/M/F/P/SnmfY/V/A/R/NfD/C/del^ion; 

Fl 83P/S/T/W/YA r /A/R/N/D/C/Q/E/G/H/I/L/K/^ 

Tl 84W/YAT/A/R/N/D/aQ/E/G/Em/K/M/F/P/S/deletion; 

Y203V/A/R/N/D/C/Q/E/G/H^^ 

M204F/P/S/T/W/Y/V/A/R/N^^^ 

L235KyM/F/P/S/TAV/YA^/A/R/N/D/C/Q/E/G/Ei/I/deletion; 

N236D/C/Q/E/G/H/I/IVK/M/F/P/^^ 

T23m/Y/V/A/RMD/aQ/EJ(mULn^M/F/?/Sme&oii; 

W37Sn/W/Y/V/AmM/D/C/Q/WG/HMJKMtf/deletioii; 

N238D/aQ/E/G/H/I/L/™/F/P/S/T/W/YA^/A/PJdeletio^ 

m38I^VKAl^/P/S/rAVA^A^/A^^/D/C/Q/E/G/deletion; 

A238R/N/D/C/Q/E/G/H/I/L/K/MZF/P/S/T/^ 

S239T/W/Y/V/A/R/N/D/C/Q^ 

Q238E/G/H/1/UK/M/F^ 

K239M/F/P/S/T/W/YA^/A^/D/C/Q/E/G/H/I/Udeletion; 
L247Jm/F/P/Sn/W/Y/V/A/M^m/C/Q/E/G/WJ/deletion; 
m4SD/C/q/B/G/H/mJK/M/FfP/SnfW/Y/V/A/R/ddl^on; 
m4SVL/Kn^/P/snm/YNJA/R/N/D/aQ/E/G/deledon; 
F249?/S/TfW/YWA/RMfDfC/Q/&G/HMJKJW&cletiov 
M250F/P/S/TAVA^Ar/Am^/D/C/Q/E/G/HM7K/deletion; 
G251H/I/I/K/M/WP/S/T/^^ and 

V251A/R/N/D/C/Q/E/G/H/I/I7K/M/F/P/S/T/W/Y/del^^ is selected during treatment 
with ADV, LMV, TFV, or FTC, or ADV and LMV, AD V and TFV, LMV and TFV, FTC 
and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC 
and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV 
and TFV is an indication of the likelihood- of reducing interactivity of said antibodies to 
said mutated surface antigen. 
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195. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV 
and TFV, LMV and TFV, FTC and ADV,~FTC and TFV, FTC and LMV, or ADV and 
LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and 
FTC, or ADV and FTC and LMV and TFV and is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 

196. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation is 
selected from sP120T, sM125T and sT127A selected during treatment with ADV, LMV, 
TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC 
and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, TFV 
and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV is an 
indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen. 

197. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from ST118R, sM133T, sF134V sI195M, sS207R and sY225Y/C selected 
during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, 
LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV and 
TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, or 
ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 
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198. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sS126T, SM133L/M, sS143S/T, sD144A sG145A and sW172Stop 
selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, ADV and 
TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV and LMV 
and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV and FTC, 
or ADV and FTC and LMV and TFV is an indication of the likelihood of reducing 
interactivity of said antibodies to said mutated surface antigen. 

199. A method for detennining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sN40S, and sC69 Stop, sM75L sL88P, sT118A, sW182stop, sW196L, 
sY206H and sY225F selected during treatment with ADV, LMV, TFV, or FTC, or ADV 
and LMV, ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, 
or ADV and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV 
and LMV and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood 
of reducing interactivity of said antibodies to said mutated surface antigen. 

200. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sF83S, sL173F and sW199L selected during treatment with ADV, 
LMV, TFV, or FTC, or ADV and LMV, ADV and TFV, LMV and TFV, FTC and ADV, 
FTC and TFV, FTC and LMV, or ADV and LMV and TFV, or ADV and FTC and TFV, 
TFV and FTC and LMV, ADV and LMV and FTC, or ADV and FTC and LMV and TFV 
is an indication of the likelihood of reducing interactivity of said antibodies to said mutated 
surface antigen 
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201. A method for detemiining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected from sI126T, sK160R, sS174N, sA184V, sW196L, sS210N, sF/C220L and 
SY221C selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 

202. A method for determining the potential for an HBV to exhibit reduced 
interactivity to antibody to HBV surface antigen, said method comprising isolated protein 
from said HBV encoding HBV surface antigen wherein the presence of such a mutation 
was selected sC69Stop/C, sC76Y sI110V/I, sY134N, sW172Stop/W, sW196Stop and 
sS207R selected during treatment with ADV, LMV, TFV, or FTC, or ADV and LMV, 
ADV and TFV, LMV and TFV, FTC and ADV, FTC and TFV, FTC and LMV, or ADV 
and LMV and TFV, or ADV and FTC and TFV, TFV and FTC and LMV, ADV and LMV 
and FTC, or ADV and FTC and LMV and TFV is an indication of the likelihood of 
reducing interactivity of said antibodies to said mutated surface antigen. 
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10 20 30 40 50 

SO [SEQ ID NO:20] 

S6 [SEQ ID NO: 21] 

S8 T [SEQ ID NO: 22] 

S12 TTTTGGGGAGCCCTCAGGCTCAGGGCATAT^ [SEQ ID NO: 23] 

S15 TACAAACTTTGCCAGCAAAT [SEQ ID NO: 24] 

60 70 80 90 100 

SO 
S6 



S 8 GCCCCTTCTGCCTCCACCAATCGCCAGTCAGGAAGGCAGCCTACCCCIGCT 
S12 CCACCTCCTGCCTCCACCAATCGCCAGTCAGGAAGGCAGCCTACCCCGCT 
S15 CCACCTCCTGCCTCCACCAATCGCCAGTCAGGAAGGCAGCCTACCCCGCT 



110 120 130 140 150 

SO 
S6 

S 8 GTCTCCACCTrTGAGAGACACTCATCCTCAGGCCATGCAGTGGAACTCAA 
S12 GTCTC(^CCTTTGAGA(^CACTCATCCTCAGGCCATGCAGTGGAACTCAA 
S15 GTCTCCACCTTTGAGAGACACTCATCCT(^GGCC^TGaVGTGGAACTC^ 



160 170 180 190 200 

SO 
S6 

S 8 CAACCTTCCACCAAACTCTGCAAGATCCCAGAGTGAAAGGCCTGTATTTC 
S12 CAACCTTCCACCAAACTCTGCAAGATCCCAG&GTC 

S15 C^CCTTCCACCAAACTCTOC^GATCCCAGAGTGAAAGGCCTGTATTTC 



210 220 230 240 250 

SO 
S6 

S8 CCTGCTGGTGGCTCCAGTTC^GGAACAGTAAACCCTGTTCCGACTACTGC 
S12 CCTGCTGGTGGCTCCAGTTCAGGAACAGTAAACCCTGTTCCGACTACTGC 
S15 CCTGCTGGTGGCTCCAGTTCAGGAACAGTAAACCCrrGTTCCGACTOCTGC 



260 270 280 290 300 

SO 
S6 

S 8 CTCTCACTCATCGTCAATCTTCTC^ 

S12 CTCTCACT(^TCGTCAATCTTCTCGAGGATTGGGGTCCCTGCGCTGAA(^ 
S15 CTCTCACTCATCGTCAATCTTCTCGAGGATTGGGGTCCCTGCGCTGAACA 



Figure 7 
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310 320 330 340 350 

SO 
S6 

S 8 TGGAGAACATCACATCAGGACTCCTAGGACCCCTTCTCGTQTTACAGGCG 
S 12 TGGAGAAC^TCACATCAGGACTC 

S15 TGGAGAACATCAC^TC^GGACTCCTAGGACCCCTTCTCGTGTTACAGGCG 



360 370 380 390 400 

SO CGCAGAGTCTAGACTC 
S6 

S 8 GGGTTTTTCTTGTTGACAAGAATCCTCACAATACCGCAGAGTCTAQACTC 
S 12 GGGTTTTTCTTGTTGACAAGAATCCTCACAATACCGCAGAGTCTAGACTC 
S15 GGGTTTTTNTTGTTGACAAGAATCCTCACAATACCGCAGAGTCTAGACT 



410 420 430 440 450 

S 0 GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTAOTGT 
86 

S 8 GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTACCGTGTGTCTTGGCC 
S 12 GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTACCGTGTGTCTTGGCC 
S15 GTGGTGGACTTCTCTCAATTTTCGAGGGGGGACTACCGTGTGTCTTGGCC 



460 470 480 490 500 

AAAATTCGCAGTCCCC^CCTCC^TCACTCACCAACCTCCTGTCCTCCA 

TTACTCACCNACCTCCTGTCCTCCA 
AAAATTCGCAGTCCCC^CCTCCAATCACT 

AAAATTCGCAGTCCCC^CCTCCAATCACTCACC^CCTCCTGTCCTCCA 
AAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTCCTGTCCTCCA 



SO 

S6 

S8 

S12 

S15 



510 520 530 540 550 

S 0 ACTTGTCCTGGTTATCGCTGGATGTGTCrGCGGCGTTTTATCATCTTCCT 
S 6 ACTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCT 
S8 ACfrTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCT 
S12 ACTTGTCCTGGTTATCGCTGGATGTGTCT^ 

S15 ACTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTTATCATCTTCCT 

560 570 580 590 600 

S 0 CTTC^TCCTGCTGCTATGCOTC^TCTTCTTGTTGGTTCTTCTGGACTGTC 
S6 CTTCATCCTGCTGCTATOCCTCATCTTCTTGTTG(^^ 
S8 CTTCATCCTGCTGCTATGCCTCATCTT^ 

S12 CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGACTGTC 
S 15 CTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGCTCTACTGGACTGTC 

6io V " 620 630 640 650 

S 0 AAGGTATGTTCCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAGC 
S6 AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCTCAACCACCAGC 
S 8 AAGGTATGTTGCCCGTTTGTCCTCTAATTCC^GGATCCTCAACCACGAGC 
S12 AAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCCT 
S15 AAGGTATGTTGCCCGTTTOTCCTCTAATTCCAGGATCCTCAACCACCAG^ 
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660 670 680 690 700 

SO ACGGGACCATGCCGAACCTGCACG^CTCCTGCTC^GG^CCTCTACGGT 
S6 AGGGGACCATGCCGAACCIGCACGACTCCTGCT 
S 8 AGGGGACCATGCCGAACCTOCACGAOT^CTGCTCAAGGAA 
S12 AGGGGACCATGCOSAACCTGCACGACrcCTGCTCAAGGAAC 
S15 AGGGGACCATGCCGAACCTGCACGACTCCTGCTCAAGGAACCT 



710 720 730 740 750 

SO TCCCTCATGTTGCTGTACCAAACCTTCGGACGG 
S6 TCCCTCATCTTGCTGTACCAAACCTTCGGACGG^ 
S 8 TC CCTCATGTTGCTGTACCAAACCTTC 

S 12 TCCCTCATGTTGCTGTACCAAACCTTCGGACGGAAATTOCACCTGTATTC 
S15 TCCCTCATGTTGCTGTACCAAACCTTCGGACGGAAATTGCACCTGTATTC 



760 770 780 790 800 

S 0 CCATCCCATC^TCCTGGGCTTTTOGAAAATTCCTATGGGAGTGGGCOT 
S 6 CCATCCCATCATCCTGGGCTTTCGGAAAATT 
S 8 CGATCCCATCATCCTGGGCTTTCGGAAAA 

S12 CCATCCCATCATCCTGGGCTTTCGGAAAATrCCTATGGGAGTGGGCCTCA 
S15 CCATCCCATC^TCCTGGGCTTTCGGAAAATTCCTATGGGAGTGG 

810-. 820 830 840 850 

SO GCCCGTTTCTCCTGGCTCAGTTTACTAGTGCC^ 
S 6 GCCCGTTTCTGATGGCTCAGTTTACTAGT^ 

S 8 GCCCGTTTCTCATGGCTCAGTTTACTAGTGCC^TTTGTTCAGTGGTTCGT 
S12 GCCCGTTTCTCATGGCTCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGT 
S15 GCCCGTTTCTCATGGCTCAGTTTACTAGTGCC^ 

860 870 880 890 900 

S 0 AGGGCTTTCCCCCACTGTCTGGCTTTTAGTTATATGGA 
S 6 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGATGTGGTATT 
S 8 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGATGTGG 
S12 AGGGCTTTCC CCCACTGTCTGGCTTTTG^ 

S 1 5 AGGGCTTTCCCCCACTGTCTGGCTTTTGGTTATGTGGATGATGTGGTATT 

910 920 930 940 950 

SO GGGGGCCAAGTCTGTATCGCATCTTGAGTCCCTrTTT 
S 6 GGGGGCCAAGTCTGTATCGCATCTTGAGTCCCTTTTTACCGCTCTTACCA 
S 8 GGGGGCCAAGTCTCTATCG(^TCTTGAGTCCCTTTTTACCGCTOTTACCA 
S 12 GGGGGCCAAGTCTGTATCGCATCTTGAGTCCCTTTTTACCGCTGTTACCA 
S15 GGGGGCCAAGTCTGTATCGCATCTTGAGTCCCTTTTTACCGCTGTTACCA 

960 970 980 990 1000 

S 0 ATTTTCTTTTGTCTTTGGGTATACATTTAAACCCT 

S 6 ATTTTCTTTTGTCTTTGGGTATACATTTAAATCCTAACAAAACAAAAAGA 

S 8 ATTTTCTTTTGTCTTTGGGTATACATTTAAATCCTAACA^ 

S 1 2 ATTTTCTTTTGTCTTTGGGTATACATTT^ 

S15 ATTTTCTTTTGTCTTTGGGTATNCATTTAAATCCT 

1010 1020 1030 1040 1050 
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S 0 TQGGGTTACTCCCTACATTTTATGGGCTATGTCATTGQAT 

S6 TGGGGTTACTCCCTACATTTTATGGGCTATGTCATTGGATGTCATGGGTC 

S 8 TGGGGTTACTCCCTACATTTTAT^ 

S 12 TGGGGTTACTCCCTACATTTTATGGGCT^ 

S15 TC3GGGTTACTCCCTACA 

1060 1070 1080 1090 1100 

SO 

S6 CTTGCCACAAGAACACATCAGACAAAAAATCAA^ 

S8 CTTGCCACAAGAACACATCAGACAAAAAATCA 

S12 CTTGCCACAAGAACACATCAGACAAAAAATCAAAGAATGTTTTA 

S15 
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Patient B Am 

260 270 280 290 300 

SO S GHTTNF AS KS TS CLHQ S PVRKAAYP AVS TFERHS S SGHAVELNNL P PNS [SEQ ID NO: 25] 
S6 [SEQ ID NO: 26] 

S8 CPFCLHQSPVRKAAYPAVSTFERHSSSGHAVELNNLPPNS ISEQ ID NO: 27] 

S12 SGHITNSASKSTSCMQSPVRKAAYPAVSTFEMSSSGHAVELNNLPPNS [SEQ ID NO: 2 8] 
S15 TNFAS KSTS CIiHQS P VRKAAYPAVS TFERHS S SGHAVELNNLP PNS [SEQ ID NO: 29] 



310 320 330 340 350 

SO ARSQSERPWPCWWLQFRNSKPCSDYC^SLIVNLLEDWGPCAEHGEHHIR 
S6 

S 8 ARSQSERPVFPCWWLQFRNSKPCSDYCLSLIVNLLEDWGPCAEHGEHHIR 
S12 ARSQSERPWPCWWLQF^SKPCSDYOiSLIVNLLEDWGPCAEHGEHHIR 
S15 ARSQSERPVFPCWWLQFRNSKPCSDYCLSIilVNLLEDWGPCAEHGEHHIR 



360 370 380 390 400 

SO TPRTPSRVTGGVFLVDKNPHNTAESRLWDFSQF SRGDYRVSWPKFAVPN 
S6 

S 8 TPRTPS RVTGGVFL VDKNPBNTAESRLWDFS QFSRGD YRVS WPKFAVPN 
S12 TPRTPSRVTGGVFLVDKNPHNTAESRLVVDFSQFSRGDYRVSWPKFAVPN 
S15 TPRTPSRVTGGVFXVDKNPHNTAESRLVVDFSQFSRGDYRVSWPKFAVPN 



410 420 430 440 450 

SO LQ S LTNLL S SNLS WLSLDVS AAFYHLPLHPAAMPHLLVGSS GL SRYVARL 
S6 SNLSWLSLDVSAAFYHLPLHPAAMPHLLVGSSGIiSRYVARL 
S8 LQSLTNLLSSNLS WLSLDVSAAFYHLPLHPAAMPHLLVGS SGLSRYVARL 
S12 LQSLTNLLSSNLSWLSI^VSAAFYHLPLHPAAMPHLLVGSSGLSRYVARL 
S 15 LQSLTNLLSSNLSWIiSIjDVSATVFYHLPIjHPAAMPHIjLVGSTGLSRYVARI/ 



460 470 480 490 500 

SO SSNSRILiraQHGTMPNLHDSCSRNLYGSL^^ 

S6 S SNSRILNHQQGTMPNLHDS CSRNLYGSLMLLYQTFGRKLHLYSHPI I LG 
S8 S SNSRILiraQQGTMPNLHDSCSRNLYGSLMLLYQTFGRKLHLYSHPI I LG 
S12 S SNSRILNHQQGTMPNLHDS CSRNLYGSLMLLYQTFGRKLHLYSHP I ILG 
S15 SSNSRILNHQQGTMPNLHDSCSRNLYGSLMIiLYQTFGRKLHLYSHPIILG 

510 520 530 540 550 

SO FRKIPMGVGLSPFLLAQFTSAICSVVRRAFPHCLAFSYMDDVVLGAKSVS 
S6 FRKI PMGVGLSPFLMAQFTSAICSVVRRAFPHCLAFGYVDDVVLGAKSVS 
S 8 FRKIPMGVGLSPFLMAQFTSAICSVViaiAFPHCLAFGYVDDVVLGAKSVS 
S12 FRKJPMGVGLSPFLMAQFTSAICSVVRRAFPHCLAFGYVDDVVIiGAKSV 
S15 FRKIPMGVGLSPFLMAQFTSAICSVVRRAFPHCLAFGYVDDVVLGAKSVS 

560 570 580 590 600 

S 0 HLES LFTAXTNFLLS LG IHLNPNKTKRWGYSLHFMG YVTGCHG SXPQEHI 
S 6 HLESLFTAVTNFLLSIX5IHLNPNKTKRWGYSLHFMGYVIG 
S 8 HLE SLFTAVTNFLLSLGIHLNPNKTKRWGYSLHFMGYVIGCHGSLPQEHI 
S 12 HLESLFTAVTNFLLSLGIHLNPNKTKRWGYSLHFMGYVIG 
S 1 5 HLESLFTAVTNFLLSLGXHLNPNKTKRWG YSL 
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10 20 30 40 50 

SO [SEQ ID NO: 30] 

S6 [SEQ ID NO: 31] 

S8 [SEQ ID NO: 32] 

S12 LGSPQAQGILQTLPANPPPASTNRQSGRQPTPLS^PLRDTHPQAMQl'fflST [SBQ ID NO: 33] 

S15 PPPASTNRQSGRQPTPLS PPLRDTHPQAMQWNST [SEQ ID NO: 34] 



60 70 80 90 100 

SO 
S6 
S8 

S 12 TFHQTLQDPRVKGLYFPAGGSS SQTVNPVPTTASHS SS I FSRI GVPALNM 
S15 TFHQTLQDPRVKGLYFPAGGS S SQTVNPVPTTASHS SSI PSRIGVPALNM 



110 120 130 140 150 

SO QSLDSWWTSLNFRGGTTVCLGQ 
S6 
S8 

S 12 ENITSGLLGPLLVLQAGFFLLTRILTIPQSLDSWWTSLNFRGGTTVCIiGQ 
S15 ENITSGLLGPLLVLQAGFFLIiTRILTIPQSI^SWWTSIiNFRGGTTVOiGQ 



160 170 180 190 200 

SO NSQSPTSNHSPTSCPPTCPGYRWMOjRRFIIFLFIIiLLCLIFLLVLLDCQ 
S6 PPTCPGYRVJMCLRRFI IFIiFILLLCLIFIiLVLLDCQ 

S8 PTCPGYRWMCLRRFIIFLFILLLCLIFLLVIiLDCQ 
S 12 NSQSPTSNHSPTSCPPTCPGYRWMO^FIIFLFIl^^ 
S15 NSQSPTSNHSPTSCPPTCPGYRV^CLRRFIIFLFILLLCLIFIjIiALLDCQ 

210 220 230 240 250 

SO GMLPVCPIiIPGSSTTSTGPC^TtnTPAQGTSTVPSCCCTKPSDGNCrCIP 
S6 GMLPVCPLI PGS STTSRGPCRTCTTPAQGTSTVPSCCCTKPSDGNCTCI P 
S8 G>ILPVCPLIPGSSTTSRGPCRTCTTPAQGTSTVPSCCCTKPSDGNCTCIP 
S12 GMLPVCPLIPGSSTTSRGPCRTCTTPAQGTSTVPSCCCTKPSDGNCTCIP 
S15 GMI»PVCPLIPGSSTTSRGPCRTCTTPAQGTSTVPSCCCTKPSDGNCTCIP 

260 270 280 290 300 

S 0 IPSSWAFGKFLWEWASARFSWLSl^VPFVQWFVGLSPTmLIjVIWMMWyW 
S6 IPS SWAFGKFLWEWAS ARFSWLSLLVP FVQWFVGIiSPTVWLLVMWMMWYW 
S8 IPSSWAFGKFLV^ASARFSV^SLLVPFVQWFVGLSP^ 
S 12 IPSSWAFGKFLWEWASARFSWLSLLVPFVQWFVGLSP^^ 
S 15 IPSSWAFGKFLWEWASARFSWLSLLVPFVQWFVGLSPTVWLLVM^^ 

310 320 
SO GPSLYRIIiSPFIiPLXPIFFCLWVYI 
S6 GPSLYRILSPFLPLLPIFFCLWVYI 
S 8 GPSLYRILSPFLPLIiPIFFCIiWVY I 
S12 GPSLYRILSPFLPLLPIFFCLWVYI 
S 15 GPSLYRILSPFLPIiIiPIFFCLWVXI 
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10 20 30 40 50 

TCCTGTCCTCCAATTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTT 

60 70 80 90 100 

TATGATATTCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTATTGGTTC 

110 120 130 140 150 

TTCTGGATTATCAAGGTATGTTGCCCGTCTGTCCTCTAATTCCAGGATCA 

160 170 180 190 200 

ACAACAACCAGTACGGGACCATGCAAAACCAAAACCTGCACGACTCCTGC 

210 220 230 240 250 

TCAAGGC^CTCTATGTTTCCCTCATGTTGCTGTACAAAACCTACGGATG 

260 270 280 290 300 

GAAATTGCACCTGTATTCCCATCCCATCGTCCTGGGCTTTCGCAAAATTC 

310 . 320 330 340 350 

CTATGGGAGTGGGCCTCAGTCCGTTTCTCTTGGCTCAGTTTACTAGTGCC 

360 370 380 390 400 

ATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCAGCTA 

410 420 430 440 450 

TATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAGCATCGTGAGGCCC 

460 470 480 490 500 

TTTATACAGCTGTTACCAATTTTCTTTTGTCTCTGGGTATACATTTAAAC 

510 520 530 540 550 

CCTAACAAAACAAAAAGATGGGGTTATTCCCTAAACTTCATGGGTTACAT 

560 570 580 590 

aattggaagttggggaacattgccaCaggatcatattgtac 
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10 20 30 40 50 

SNLSWLSLDVSAAFYDIPLHPAAMPHLLIGSSGLSRYYARLSSNSRINNN 

60 70 80 90 100 

QYGTMQNQNliHDSCSRQLYVSLMLLYKTyGWKLHLYSHPIVLGPRKIPMG 

110 120 130 140 150 

VGLSPFLLAQFTSAICSWRRAFPHCLAFSYMDDWLGAKSVQHREALYT 

160 170 180 

AVTNFLLSIiGIHLNPNKTKRWGYSLNFMGYI IGSWG 
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10 20 30 40 50 

SCPPICPGyRWMCLRRFMIPLFILLLCLIPLLVLIiDyQGMLPVCPLIPGS 

60 70 80 90 100 

TTTSTGPCKTKTCTTPAQGNSMFPSCCCTKPTDGMCTCIPIPSSWAFAKF 

110 120 130 140 150 

LTAEWASWFSWLSLLVPFVQWFVGLSPTVW^^ 

160 

FIQLLPIFFCLWVYI 
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10 20 30 40 50 

AATCCTCACAATACCGCA6AGTCTAGACTTCGTGGTGACTTCTCTCAATT 

60 70 80 90 100 

TTCTAGGGGACCACCCGTGTGTCTTSGCCAAAATTCGCAGTCCCCAACCT 

HO 120 130 140 150 

CCAATCACTCACCAACCTCTTGTCCTCCAATTTGTCCTGGTTATCGCTGG 

160 170 180 190 200 

ATGTGTCTGCGGCGTTTTATCATATCCCTCTTCATCCTGCTGCTATGCCT 

210 220 230 240 250 

CATCTTCTTATTGGTTCTTCTGGATTATCAAGGTATGTTGCCCGTTTGTC 

260 270 280 290 300 

CTCTAATTCCAGGATCCACAACAACCAGTACGGGACCCTGCAAAACCTGC 

310 320 330 340 350 

ACGACTCCTGCTCAAGGCAACTCTATGTTTCCCTCATGTTGCTGTACAAA 

360 370 380 390 400 

ACCTACGGATGGAAATTGCACMTGTATTCCCATCCCATCATCTTGGGCTT 

410 420 ~ 430 440 450 

TCGCAAAATACCTATGGGAGTGGGCCTCAGTCCGTTTCTCTTGGTTCAGT 

460 470 480 490 500 

TTACTAGTGCCATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTG 

510 520 530 540 550 

GCTTTCAGCTATATGGATGATATTGTACTGGGGGCCAAGTCTGTACAACA 

560 570 580 590 600 

TCTTGAGTCCCTTTATACCGCTGTTACCAATTTTCTTTTGTCTTTGGGTA 

610 620 630 640 650 

TACATTTAACCCCTAACAAAACAAAGAGATGGGGTTATTCCCTGAATTTC 

660 

ATGGGTTATGTAATTGGAA 



Figure 20 
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10 20 30 40 50 

SNLSWLSLDVSAAFYHIPLHPAAMPHLLIGSSGLSRYVARLSSNSRIHNN 

60 70 80 90 100 

QYGTIiQMjHDSCSRQLYVSLMLLYKTYGWKLHXYSHPI ILGFRKI PMGVG 

110 120 130 140 150 

LSPFLLVQFTSAICSWRRAFPHCLAFSYMDDIVLGAKSVQHLESLYTAV 

160 170 180 

TNFLLSLGIHLTPNKTKRWGYSLNFMGYVIG 



Figure 21 
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10 20 30 40 50 

PICPGYRWMCLRRFIISLFILLLCLIFLLVIiLDYQGMLPVCPLIPGSTTT 

60 70 80 90 100 

STGPCKTCTTPAQGNSMFPSCCCTKPTDGNCTCI PI PSSWAFAKYLWEWA 

110 120 130 140 150 

SVRFSWFSLLVPFVQWFVGLSPTVWLSAIWMILYWGPSLYNILSPFIPLL 

160 

PIFFCLWVYI 



Figure 22 



WO 03/087351 PCT/AU03/00432 



27/32 



10 20 30 40 50 

TCCAATTTGTCCTGGGTATCGCTGGATGTGTCTGCGGCGTTTTATCATAT 

60 70 80 90 100 

TCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCTGGAC 

HO 120 130 140 150 

TATCAAGGTATGTTGCCCGTTTGTCCTCTACTTCCAGGAACATCAACTAC 

160 170 180 190 200 

CAG(^CGGGACCATGCAAGACCTGCACGACTCCTGCTCAAGGAACCTCTA 

210 220 230 . 240 250 

TGTTTCCCTCTTGTTGCTGTACAAAACCTTCGGACGGAAATTGCACTTGT 

260 270 280 290 300 

ATTCCCATCCCATCGTCTTGGGCTTTCGCAAGATTCCTATGGGAGTGGGC 

310 320 330 340 350 

CTCAGTCCGTTTCTCTTGGCTCARTTTACTAGTGCCATTTGTTCAGTGGT 

360 370 380 390 400 

TCGTAGGGCTTTCCCCCACTGTTTGGCTTTCAGTTATATTGATGATGTGG 

410 420 430 440 450 

TATTGGGGGCCAAGTCTGTACAACATCTTGAATCCCTTTTTACCTCTATT 

460 470 480 490 500 

ACCAATTTTCTTATGTCTTTGGGTATACATTTAAACCCTAAGAAAACCAA 

510 520 _530 540 550 

ACGTTGGGGCTACTCCCTTAACTTCATGGGATATGTAATTGGAAGTTGGG 

GTAC 



Figure 23 
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10 20 30 40 50 

SNLSWVSLDVSAAFYHIPLHPAAMPHLLVGSSGLSRYVARLSSTSENINY 

60 70 80 90 100 

QHGTMQDLHDSCSRNLYVSLLLLYKTFGRKLHLYSHPIVLGPRKIPMGVG 

110 120 130 140 150 

LSPFLLAQPTSAICSVVRRAFPHCIiAFSYIDDVVLGAKSVQHLESLFTSI 

160 170 180 

TNFLMSLGIHLNPKKTKRWGYSLNFMGYVI GSWG 



Figure 24 
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10 20 30 40 50 

PICPGYRWMCLRRPI I FLFI LLLCLI FLLVLLDYQGMLPVCPLLPGTSTT 

60 70 80 90 100 

STGPCKTCTTPAQGTSMPPSCCCTKPSDGNCTCIPIPSSWAFARFLWEWA 

110 120 130 140 150 

S VRFSWLXLLVPFVQWFVGLSPTVWLSVI LMMWYWGPSLYNI LNPFLPLL 

160 

PIFLCLWVYI 



Figure 25 
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10 20 30 40 50 

CAGCAAATCCGCCTCCTGCCTCTACCAATC6CCAGTCAGGAAGGCAGCCT 

60 70 80 90 100 

ACCCCTCTGTCTCCACCTTTGRGAAACACTCATCCTCAGGCCATGCAGTG 

110 120 130 140 150 

GAACTCCACAACCTTCCACCAAACTCTGCWAGATCCCAGAGTGAGAGGCC 

160 170 180 190 200 

TGTATTTCCCTGCTGGTGGCTCCAGTTCAGGAACAGTAAACCCTGTTCCG 

210 220 230 240 250 

ACTTCTGTCTCTCACACATCGTCAATCTTCTCGAGGATTGGGGWCCCTGC 

260 270 280 290 300 

GCTGAACATGGAGAACATCACATCAGGATTCCTAGGACCCCTGCTCGTGT 

310 320 330 340 350 

TACAGGCGGGGTTTTTCTTGTTGACAAGAATCCTCACAATACCGCAGAGT 

360 370 380 390 400 

CTAGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGAACTACCGTGTG 

410 420 430 440 450 

TCTTGGCCAAAATTCGCAGTTCCCAACCTCCAATCACTCACCAACCTCCT 

460 470 480 490 500 

GTCCTCCAACTTGWCCTGGTTATCGCTGGATGTRTCTGCGGCGTTTTATC 

510 520 530 540 550 

ATCTTCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTCTTCT 

560 570 580 590 600 

GGACTATCAAGGTATGTTGCCCGTTTGTCCTCTARTTCCAGGATCTTCAA 

610 620 630 640 650 

CCACCAGCACGGGACCATGCAGAACCTGCACGACTCCTGCTCAAGGAAMC 

660 670 680 690 700 

TCTATGAATCCCTCCTGTTGCTGTACCAAACCTTCGGACGGAAATTGCAC 

710 720 730 740 750 

CTGTATTCCCATCCCATCATCCTGGGCTTTCGGAAAATTCCTATGGGAGT 

760 770 780 790 800 

GGGCCTCAGCCCGTTTCTCCTGRCTCAGTTTACTAGTGCCATTTGTTCAG 

810 820 830 840 850 

TGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTTTCAGTTATATGGATGAT 

860 870 880 890 900 

GTGGTATTGGGGGCCAAGTCTGTAYMGCATCTTRAGTCCCTTTTTACCGC 

910 920 930 940 950 

TGTTACCAATTTTCTTTTGTCTYTGGGTATACATTTAAACCCTMACAAAA 

960 970 980 990 1000 

CAAAAAGATGGGGTTACTCTTTACATTTCATGGGCTATGTCATTGGATGT 

1010 1020 1030 1040 

TATGGGTCATTGCCACAAGATCACATCAGACAGAAAATCAAAGAA 



Figure 26 
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10 20 30 40 50 

SKSASCLYQSPVRKAAYPSVSTFXKHSSSGHAVEIiHNLPPNSARSQSERP 

60 70 80 90 100 

VFPCWWLQFRNSKPCSDPCLSHIVNLLEDWGPCAEHGEHHIRIPRTPARV 

HO 120 130 140 150 

TGGWLVDKNPHNTAESRLVVDFSQFSRGNYRVSWPKFAVPNLQSLTNLL 

160 • 170 180 190 200 

SSNLXWLSLDVSAAFYHLPLHPAAMPHLLVGSSGLSRYVARLSSXSRIFN 

210 220 230 240 250 

HQHGTMQNLHDSCSRXLYESLLLLYQTFGRKLHLYSHP 1 1 LGFRKI PMGV 

260 270 280 290 300 

GLSPFLLXQFTSAICSVVRRAFPHCLAFSYMDDVVLGAICSVXHLXSLFTA 

310 320 "330 340 

VTNFLLSLGIHLNPXKTKRWGYSLHFMGYVIGCYGSLPQDHIRQKIKE 



Figure 27 
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10 20 30 40 50 

ANPPPASTNRQSGRQPTPLSPPLXN*rHPQAMQWNSTTFHQTLXDPRVRGL 

60 70 80 90 100 

YFPAGGSSSGTVNPVPTSVSHTSSIFSRIGXPALNMENITSGFLGPLLVL 

110 120 130 140 150 

QAGFFLLTRILTIPQSLDSWWTSLNFLGGTTVCLGQNSQPPTSNHSPTSC 

160 170 180 190 200 

PPTXPGYRWMXLRRFIIFLFILLLCLIFLLVLLDYQGMLPVCPLXPGSST 

210 220 230 240 250 

TSTGPCRTCTTPAQGXSMNPSCCCTKPSDC^CTCIPIPSSWAFGKFLWEW 

260 270 280 290 300 

ASARFSXLSLLVPFVQWFVGLSPTVWLSVIWMMWYWGPSLYXILSPPLPL 

310 
LPIFFCLWVYI 
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SEQUENCE LISTING 

<110> Melbourne Health (for all States except the US) 

Austin and Repatriation Medical Centre (for all States except the 
US) 

Southern Health (for all States except the US) 

Bartholomeusz, Angeline (US only) 

Locarnini, Stephen (US only) 

Ayres, Anna (US only) 

Colledge, Danielle (US only) 

Sasadeusz, Joseph (US only) _ 

Tillmann, Hans (US only) 

Angus, Peter (US only) 

Sievert, William (US only) 

<120> Viral variants, detection and use 

<130> 12175980/EJH 

<140> International 
<141> 2003-04-11 

<150> AU PS1710 
<151> 2002-04-12 

<150> AU PS3224 
<151> 2002-06-26 

<160> 59 

<170> Patentln version 3.1 

<210> 1 

<211> 76 

<212> PRT 

<213> synthetic 

<220> 

<221> MIS COFEATURE 

<222> (2).. (2) 

<223> X = L or R or I 



<220> 

<221> MIS COFEATURE 

<222> (3).. (3) 

<223> X = E or D 



<220> 

<221> MISCJFEATURE 

<222> (9).. (9) 

<223> X a T or D or A or N or Y 



<220> 

<221> MISC FEATURE 
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<222> (10).. (10) 
<223> X = E or D 



<220> 

<221> MISC_FEATURE 

<222> (13).. (13) 

<223> X = E or K or Q 



<220> 

<221> MIS COFEATURE 

<222> (15).. (15) 

<223> X a H or R or N 



<220> 

<221> MISC_FEATURE 

<222> (18).. (18) 

<223> X = I or T 



<220> 

<221> MIS C__FEATURE 

<222> (23).. (23) 

<223> X = A or S 



<220> 

<221> MIS COFEATURE 

<222> (26).. (26) 

<223> X » T or R 



<220> 

<221> MISCJFEATURE 

<222> (40) . . (40) 

<223> X ■ A or T or S 



<220> 

<221>. MISCJFEATURE 

<222> (43).. (43) 

<223> X a R or T 



<220> 

<221> MISC FEATURE 

<222> (45)7.(45) 

<223> X « V or G 



<220> 

<221> MISCJFEATURE 

<222> (55).. (55) 

<223> X = S or I or T or N or V 
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<220> 

<221> MIS COFEATURE 

<222> (56).. (56) 

<223> X » T or S or H or Y 



<220> 

<221> MIS COFEATURE 

<222> (57).. (57) 

<223> X » R or H or K or Q 



<220> 

<221> MIS COFEATURE 

<222> (69).. (69) 

<223> X m Q or P 



<220> 

<221> MISC FEATURE 

<222> (76)7.(76) 

<223> S is designated amino acid 74 



<400> l 



Leu Xaa Xaa Asp Trp Gly Pro Cys Xaa Xaa His Gly Xaa His Xaa He 
1 5 10 15 



Arg Xaa Pro Arg Thr Pro Xaa Arg Val Xaa Gly Gly Val Phe Leu Val 
20 25 30 



Asp Lys Asn Pro His Asn Thr Xaa Glu Ser Xaa Leu Xaa Val Asp Phe 
35 40 45 



Ser Gin Phe Ser Arg Gly Xaa Xaa Xaa Val Ser Trp Pro Lys Phe Ala 
50 55 60 



Val Pro Asn Leu Xaa Ser Leu Thr Asn Leu Leu Ser 
65 70 75 



<210> 2 

<211> 181 

<212> PRT 

<213> synthetic 

<220> 

<221> MI SC — FEATURE 

<222> (1)..(1) 

<223> s = amino acid 75 
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<220> 

<221> MIS COFEATURE 

<222> (2) . . (2) 

<223> X o N or D 



<220> 

<2 2 1 > MIS COFEATURE 

<222> (17)., (17) 

<223> X = I or P 



<220> 

<221> MIS COFEATURE 

<222> (29).. (29) 

<223> X = I or v 



<220> 

<221> MISC FEATURE 

<222> (35)7.(35) 

<223> X = S or D 



<220> 

<221> MIS C__FEATURE 

<222> (44).. (44) 

<223> X = T or N 



<220> 

<221> MIS COFEATURE 

<222> (46).. (46) 

<223> X « R or N 



<220> 

<221> MIS COFEATURE 

<222> (47).. (47) 

<223> X = N or I 



<220> 

<221> MIS COFEATURE 

<222> (48).. (48) 

<223> X = any amino acid 



<220> 

<221> MIS C_FEATURE 

<222> (50).. (50) 

<223> X a N or Y or H 



<220> 
<221> 



MISC FEATURE 
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<222> (52) . . (52) 
<223> X = H or Y 



<220> 

<221> MIS COFEATURE 

<222> (53).. (53) 

<2-23> X = G or R 



<220> 

<221> MIS COFEATURE 

<222> (54).. (56) 

<223> X = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (57).. (57) 

<223> X » D or N 



<220> 

<221> MIS COFEATURE 

<222> (60).. (60) 

<223> X s= D or N 



<220> 

<221> MISC FEATURE 

<222> (61).. (61) 

<223> X s S or Y 



<220> 

<221> MIS COFEATURE 

<222> (65).. (65) 

<223> X = N or Q 



<220> 

<221> MISC FEATURE 

<222> (71)7.(71) 

<223> X = L or M 



<220> 

<221> MIS COFEATURE 

<222> (75).. (75) 

<223> X = K or Q 



<220> 

<221> MIS COFEATURE 

<222> (77).. (77) 

<223> X » Y or F 
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<220> 

<221> MIS COFEATURE 

<222> (79).. (79) 

<223> X = R or W 



<220> 

<221> MIS COFEATURE 

<222> (84).. (84) 

<223> X = Y or L 



<220> 

<221> MIS COFEATURE 

<222> (85).. (85) 

<223> X = S or A 



<220> 

<221> MIS COFEATURE 

<222> (89).. (89) 

<223> X m I or V 



<220> 

<221> MIS COFEATURE 

<222> (95).. (95) 

<223> X o I or L 



<220> 

<221> MIS COFEATURE 

<222> (99).. (99) 

<223> X a v or G 



<220> 

<221> MISC FEATURE 

<222> (1147. . (114) 

<223> X ■ C or L 



<220> 

<221> MISC FEATURE 

<222> (1157. . (115) 

<223> X *= A or S 



<220> 

<221> MISC_FEATURE 

<222> (116) . . (116) 

<223> X e V or M 



<220> 

<221> MISC FEATURE 
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<222> (117) . . (117) 
<223> X = V or T 



<220> 

<221> MIS COFEATURE 

<222> (118) . . (118) 

<223> X = R or C 



<220> 

<221> MISC_FEATURE 

<222> (122) . . (122) 

<223> X = F or P 



<220> 

<221> MIS COFEATURE 

<222> (125) . . (125) 

<223> X = L or V 



<220> 

<221> MISC FEATURE 

<222> (126T. . (126) 

<223> X o A or V 



<220> 

<221> MIS COFEATURE 

<222> (128) . . (128) 

<223> X = S or A 



<220> 

<22 1 > MIS COFEATURE 

<222> (131).. (131) 

<223> M = amino acid 204 



<220> 

<221> MIS C__FEATURE 

<222> (133) . . (133) 

<223> X = V or L or M 



<220> 

<221> MISC FEATURE 

<222> (138T. . (138) 

<223> X s= K or R 



<220> 

<221> MIS C__FEATURE 

<222> (139) . . (139) 

<223> X cs s or T 
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<220> 

<221> MIS COFEATURE 

<222> (140)\ . (140) 

<223> X = V or Q 



<220> 

<221> MIS COFEATURE 

<222> (141) . . (141) 

<223> X - Q or E 



<220> 

<221> MIS COFEATURE 

<222> (143) . . (143) 

<223> X = L or S or R 



<220> 

<221> MIS COFEATURE 

<222> (145) . . (145) 

<223> X = S or F 



<220> 

<221> MIS COFEATURE 

<222> (147) . . (147) 

<223> X = F or Y 



<220> 

<221> MISC FEATURE 

<222> (1487. . (148) 

<223> X = T or A 



<220> 

<221> MIS COFEATURE 

<222> (149) . . (149) 

<223> X = A or S 



<220> 

<221> MISC_ FEATURE 

<222> (150) . . (150) 

<223> X = V or I 



<220> 

<221> MIS C_FEATURE 

<222> (151) . . (151) 

<223> X = T or C 



<220> 

<221> MISC FEATURE 
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<222> (152) . . (152) 
<223> X = N or S 



<220> 

<221> MIS C_FEATURE 

<222> (153) . . (153) 

<223> X = F or V 



<220> 

<221> MIS COFEATURE 

<222> (156) . . (156) 

<223> X o S or D 



<220> 

<221> MIS COFEATURE 

<222> (157) . . (157) 

<223> X = L or V 



<220> 

<221> MIS COFEATURE 

<222> (164) . . (164) 

<223> X m N or Q 



<220> 

<221> MIS COFEATURE 

<222> (179) . . (179) 

<223> X a V or I 



<400> 2 



Ser Xaa Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His 
1 5 io 15 



Xaa Pro Leu His Pro Ala Ala Met Pro His Leu Leu Xaa Gly Ser Ser 
20 25 30 



Gly Leu Xaa Arg Tyr Val Ala Arg Leu Ser Ser Xaa Ser Xaa Xaa Xaa 
35 40 45 



Asn Xaa Gin Xaa Xaa Xaa Xaa Xaa Xaa Leu His Xaa Xaa Cys Ser Arg 
SO 55 60 



Xaa Leu Tyr Val Ser Leu Xaa Leu Leu Tyr Xaa Thr Xaa Gly Xaa Lys 
65 70 75 eo 



Leu His Leu Xaa Xaa His Pro lie Xaa Leu Gly Phe Arg Lys Xaa Pro 
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85 90 95 



Met Gly Xaa Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala 
100 105 110 



lie Xaa Xaa Xaa Xaa Xaa Arg Ala Phe Xaa His Cys Xaa Xaa Phe Xaa 
115 120 125 



Tyr Met Asp Asp Xaa Val Leu Gly Ala Xaa Xaa Xaa Xaa His Xaa Glu 
130 135 140 



Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Leu Xaa Xaa Gly lie Hie 
145 150 155 " 160 



Leu Asn Pro Xaa Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met 
165 170 175 



Gly Tyr Xaa lie Gly 





180 


<210> 


3 


<211> 


23 


<212> 


DMA 


<213> 


artificial sequence 


<220> 




<223> 


OSl primer 


<400> 


3 


gcctcatttt gtgggtcacc ata 


<210> 


4 


<211> 


18 


<212> 


DNA 


<213> 


artificial sequence 


<220> 




<223> 


TTA3 primer 


<400> 


4 


aaattcgcag tccccaaa 


<210> 


5 


<211> 


21 


<212> 


DNA 


<213> 


artificial sequence 



23 



18 



<220> 
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<223> JM primer 



<400> 5 

ttggggtgga gccctcaggc t 



21 



<210> 6 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<223> TTA4 primer 

<400> 6 

gaaaattggt aacagcgg 18 

<210> 7 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> OS2 primer 

<400> 7 

tctctgacat actttccaat 20 

<210> 8 

<211> 23 

<212> DNA 

<213> artificial sequence 
<220> 

<223> sense primer 



<210> 9 

<211> 2 t 0 

<212> DNA 

<213> artificial sequence 
<220> 

<223> antisense primer 

<400> 9 

tctctgacat actttccaat 



<400> 8 

gcctcatttt gtgggtcacc ata 



23 



<210> 10 
<211> 18 
<212> DNA 
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<213> 



artificial sequence 



<220> 
<223> 



internal regions primer 



<400> 10 

tgcacgattc ctgctcaa 



18 



<210> 11 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> internal regions primer 

<400> 11 

tttctcaaag gtggagacag 20 

<210> 12 

<211> 18 

<212> DNA 

<213> artificial sequence 
<220> 

<223> PCI forward primer 

<400> 12 

gggaggagat taggttaa 18 

<210> 13 

<211> 20 

<212> DNA 

<213> artificial sequence 
<220> 

<223> PC2 reverse primer 

<400> 13 

ggcaaaaacg agagtaactc 20 

<210> 14 

<211> 42 

<212> DNA 

<213> artificial sequence 
<220> 

<223> HBV-specific molecular beacon primer 
<220> 

<221> misc_feature 

<222> (42).. (42) 

<223> n e Ij 
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<400> 14 

cgcgtcctac tgttcaagcc tccaagctgt gacgcgdabc yn 



42 



<210> 


15 


<211> 


280 


<212> 


DNA 


<213> 


artificial sequence 


<220> 




<223> 


I LA 1 F, A-E 


<220> 




<221> 


misc feature 


<222> 


(215) . . (215) 


<223> 


n s any nucleotide 


<400> 


15 



tggctcagtt tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 60 

ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtayagcay cttgagtccc 120 

tttttaccgc tgttaccaat tttcttttgt ctttgggtat acatttaaac cctaacaaaa 180 

ctaaaagatg gggttactct ttacatttca tgggntatgt cattggatgt tatgggtcat 240 

tgccacaaga tcacatcata cagaaaatca aagatggttt 280 



<210> 16 

<211> 242 

<212> DNA 

<213> artificial sequence 
<220> 

<223> ILA 2 F, A-E 



ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtacagcat cttgagtccc 120 
tttttaccgc tgttaccaat tttcttttgt ctttgggtat acatttaaac cctaacaaaa 180 
caaagagatg gggttactct ctaaatttta tgggttatgt cattggatgt tatgggtcct 240 



<400> 16 
tggctcagtt 



tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 



60 



242 



<210> 
<211> 
<212> 
<213> 



17 

277 

DNA 



artificial sequence 
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<220> 

<223> I LA 


3 F, A-E 






<400> 17 
tggctcagtt 


tactagtgcc 


atttgttcag tggttcgtag ggctttcccc cactgtttgg 


60 


ctttcagtta 


tatggatgat 


gtggtattgg gggccaagtc tgtacagcat cttgagtccc 


120 


tttttaccgc 


tgttaccaat 


tttcttttgt ctttgggtat acatttaaac cctaacaaaa 


180 


caaagagatg 


gggttactct 


ctaaatttta tgggttatgt cattggatgt tatgggtcct 


240 


tgccacaaga 


acacatcata 


caaaaaatca aagaatg 


277 



<210> 18 
<211> 237 
<212> DNA 

<213> artificial sequence 
<220> 

<223> I LA 4 F, A-E 
<400> 18 

tggctcagtt tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg 60 
ctttcagtta tatggatgat gtggtattgg gggccaagtc tgtacagcat cttgagtccc 120 
tttttaccgc tgttaccaat tttcttttgt ctttgggcat acatttaaac cctaacaaaa. 180 
ctaaaagatg ggggtactct ttaaatttca tgggatatgt cattggatgg tatgggg 237 

<210> 19 

<211> 336 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans Pre 1 
<220> 

<221> MIS COFEATURE 

<222> (11).. (11) 

<223> x a any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (17).. (17) 

<223> x a any amino acid 



<220> 

<221> MISC_FEATURE 

<222> (38).. (38) 

<223> x = any amino acid 
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<220> 

<221> MIS COFEATURE 

<222> (46).. (46) 

<223> x « any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (50).. (50) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (101) . . (101) 

<223> x ■ any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (208) . . (208) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (295) . . (295) 

<223> x « any amino acid 



<400> 19 

Lys Leu Ala Ser Lys Ser Ala Ser Ser He Xaa Gin Ser Pro Val Arg 
1 5 io 15 



Xaa Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Lys His Ser Ser Ser 
20 25 " 30 



Gly His Ala Val Glu Xaa His Asn Leu Pro Pro Asn Ser Xaa Arg Ser 
35 40 45 



Gin Xaa Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin Phe Arg Asn 
50 55 - 60 



Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His He Val Asn Leu Leu 
65 70 75 80 



Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His lie Arg He 
85 90 95 
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Pro Arg Thr Pro Xaa Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys 
100 105 no 



Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Ser Gin 
115 120 125 



Phe Ser Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro 
130 135 i4 0 



Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu 
I 45 150 155 160 



Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala 
165 170 175 

Ala Met Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val 
180 185 190 



Ala Arg Leu Ser Ser Asn Ser Arg lie Phe Asn His Gin Arg Gly Xaa 
195 200 205 



Met Gin Asn Leu His Asp Tyr Cys Ser Arg Asn Leu Tyr Val Ser Leu 
210 215 220 



Leu Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His 
225 230 235 240 



Pro lie lie Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser 
245 250 ' 255 



Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala He Cys Ser Val Val Arg 
260 265 270 



Arg Ala Phe Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val 
275 280 285 



Leu Gly Ala Lys Ser Val Xaa His Leu Glu Ser Leu Phe Thr Ala Val 
290 295 300 



Thr Asn Phe Leu Leu Ser Leu Gly lie His Leu Asn Pro Asn Lys Thr 
305 310 315 320 
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Lys Arg Trp Gly Tyr Ser Leu HiB Phe Met Gly Tyr Val He Gly Cys 
325 330 335 



<210> 20 
<211> 340 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans 2 
<400> 20 

His Thr Thr Asn Phe Ala Ser Lys Ser Ala Ser Cys Leu His Gin Ser 

io 15 



Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Lys His 
20 25 30 



Ser Ser Ser Gly His Ala Val Glu Phe His Asn Leu Pro Pro Asn Ser 

35 40 45 

Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin 
50 55 60 



Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu He Val 
65 70 75 80 



Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His 
85 90 35 



He Arg He Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val Phe Leu 
100 105 no 



Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp 
H5 120 125 



Phe Ser Gin Phe Ser Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe 
130 135 140 



Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu 
145 150 155 160 



Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu 
165 170 175 
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His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Qly Leu Ser 
180 185 * 190 



Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He Leu Asn Asn Gin 
195 200 205 



His Gly Thr Met Pro Asp Leu His Asp Tyr Cys Ser Arg Asn Leu Tyr 
210 215 220 



Val Ser Leu Leu Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu 
225 230 235 240 



Tyr Ser His Pro He He Leu Gly Phe Arg Lys He Pro Met Gly Val 
245 250 255 



Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala He Cys Ser 
260 265 270 



Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser Tyr Met Asp 
275 280 285 



Asp Val Val Leu Gly Ala Lys Ser Val Gin His Leu Glu Ser Leu Phe 
290 295 300 



Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He His Leu Asn Pro 
305 310 315 320 



Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met Gly Tyr Val 
325 330 335 



He Gly Cys Tyr 
340 



<210> 21 

<211> 344 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans 3 

<400> 21 

Leu Ala Gin Gly He Leu Gin Asn Ph§ Ala Ser Lys Ser Ala Ser Cys 
1 5 10 15 
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Leu His Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr 
20 25 30 



Phe Glu Lys His Ser Ser Ser Gly His Ala Val Glu Phe His Asn Leu 
35 40 45 



Pro Pro Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys 
50 55 60 



Trp Trp Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu 
65 70 75 " 80 



Ser Leu lie Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His 
85 90 95 



Gly Glu His His lie Arg lie Pro Arg Thr Pro Ser Arg Val Thr Gly 
100 105 no 



Gly Val Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg 
115 120 125 



Leu Val Val Asp Phe Ser Gin Phe Ser Arg Gly Asn Tyr Arg Val Ser 
130 135 140 



Trp Pro Lys Phe Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu 
145 150 155 160 



Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr 
165 170 175 



His Leu Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser 
180 185 190 



Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg lie 
195 200 205 



Leu Asn Asn Gin His Gly Thr Met Pro Asp Leu His Asp Tyr Cys Ser 
210 215 220 



Arg Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Gin Thr Phe Gly Arg 
225 230 235 240 
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Lys Leu His Leu Tyr Ser His Pro He He Leu Gly Phe Arg Lys He 
245 250 ~ 255 



Pro Met Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser 
260 265 270 



Ala He Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe 
275 280 285 



Ser Tyr Met Asp Asp Val Val Leu Gly Ala Lys Ser Val Gin His Leu 
290 295 300 



Glu Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He 
305 310 315 320 



His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe 
325 330 " 335 



Met Gly Tyr Val He Gly Cys Tyr 
340 



<210> 


22 


<211> 


336 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


Pol Trans 4 


<220> 




<221> 


MISC FEATURE 


<222> 


(24)7. (24) 


<223> 


x =any amino acid 


<400> 


22 



Ala Ser Lys Ser Ala Ser Ser lie Tyr Gin Ser Pro Val Gly Thr Ala 
15 10 15 



Ala Tyr Pro Ala Val Ser Thr Xaa Glu Lys His Ser Ser Ser Gly His 
20 25 30 



Ala Val Glu Leu His Asn Leu Pro Pro Asn Ser Glu Arg Ser Gin Gly 
35 40 45 
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Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin Phe Arg Asn Ser Lys 
50 55 60 



Pro Cys Ser Asp Tyr Cys Leu Ser His He Val Asn Leu Leu Glu Asp 
65 70 75 80 



Trp Gly Pro Cys Ala Glu His Gly Glu His His He Arg He Pro Arg 
85 90 95 



Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys Asn Pro 
100 105 110 



His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Se.r Gin Phe Ser 
115 120 125 



Arg Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn Leu 
130 135 140 



Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu 
145 150 155 160 



Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala Met 
165 170 175 



Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg 
180 185 190 



Leu Ser Ser Asn Ser Arg He Phe Asn His Gin Arg Gly Asn Met Gin 
195 200 205 



Asn Leu His Asp Cys Cys Ser Arg Asn Leu Tyr Val Ser Leu Leu Leu 
210 215 220 



Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro He 
225 230 235 240 



He Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser Pro Phe 
245 250 255 



Leu Leu Ala Gin Phe Thr Ser Ala He Cys Ser Val Val Arg Arg Ala 
260 265 270 



Phe Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val Leu Gly 
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275 280 285 



Ala Lys Ser Val Gin His Leu Glu Ser Leu Phe Thr Ala Val Thr Asn 
290 295 300 



Phe Leu Leu Ser Leu Gly lie His Leu Asn Pro Asn Lys Thr Lys Arg 
305 310 315 320 



Trp Gly Tyr Ser Leu Asn Phe Met Gly Tyr Val lie Gly Trp Tyr Gly 
325 330 335 



<210> 23 

<211> 226 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Pre 1 
<220> 

<221> MIS COFEATURE 

<222> (1207. . (120) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (208) . . (208) 

<223> x = any amino acid 



<400> 23 

Met Glu Asn lie Thr Ser Gly Phe Leu Gly Pro Leu Leu Val Leu Gin 
15 10 15 



Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr lie Pro Gin Ser Leu 
20 2S- 30 



Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr Thr Val Cys 
35 40 45 



Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser Pro Thr Ser 
50 55 60 



Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe 
65 70 75 80 
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He He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu Val 
85 90 95 



Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly 
100 105 110 



Ser Ser Thr Thr Ser Ala Gly Xaa Cys Arg Thr Cys Thr Thr Thr Ala 
115 120 ^ 125 



Gin Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp 
130 135 140 



Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Gly Lys 
145 150 155 160 



Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu 
165 .170 175 



Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu 
180 185 190 



Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Xaa 
195 200 205 



Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val 
210 215 220 



Tyr He 
225 



<210> 24 

<211> 309 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of 2 

<400> 24 

Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
1 5 10 15 



Leu Ser Pro Pro Leu Arg Asn Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 30 
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Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Arg Gly Leu 
35 40 45 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Leu 
50 55 60 



Thr Thr Ala Ser Pro Leu Ser Ser lie Phe Ser Arg He Gly Asp Pro 
65 70 75 80 



Ala Leu Asn Met Glu Asn He Thr Ser Gly Phe Leu Gly Pro Leu Leu 
85 90 95 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro 
100 105 no. 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr 
115 120 125 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
145 150 155 160 



Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
165 170 " 175 



Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu 
180 185 190 



He Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr Cys Met 
195 200 205 



Thr Thr Ala Gin Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys 
210 215 ^ 220 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
225 230 235 240 



Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
245 250 ^ 255 
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Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
260 265 " 270 



Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
275 280 285 



Tyr Ser He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 
290 295 300 



Leu Trp Val Tyr He 
305 



<210> 25 

<211> 309 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of 3 

<400> 25 

Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
1 5 -io is 



Leu Ser Pro Pro Leu Arg Asn Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 30 



Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Arg Gly Leu 
35 40 45 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Leu 
50 55 60 



Thr Thr Ala Ser Pro Leu Ser Ser He Phe Ser Arg He Gly Asp Pro 
65 70 75 80 



Ala Leu Asn Met Glu Asn He Thr Ser Gly Phe Leu Gly Pro Leu Leu 
85 90 95 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro 
100 105 lid 



Gin Ser Leu Asp Ser Tip Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr 
H5 120 125 
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Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
145 150 ~ 155 ^ 160 



Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
165 170 175 



Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu 
180 185 190 



He Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr Cys Met 
195 200 205 



Thr Thr Ala Gin Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys 
210 215 220 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
225 230 235 240 



Phe Gly Lys Phe Leu Trp Glu Trp Ala_Ser Ala Arg Phe Ser Trp Leu 
245 250 " 255 



Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
260 265 270 



Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
275 280 285 



Tyr Ser He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 
290 295 300 



Leu Trp Val Tyr He 
305 



<210> 26 

<211> 309 

<212> PRT 

<213> artificial sequence 



<220> 

<223> HBsAg Trans of 4 
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<220> 

<221> MIS COFEATURE 

<222> (21).. (21) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (46) ! . (46) 

<223> x a any amino acid 



<400> 26 



Pro Pro Pro Pro Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
1 5 10 15 



Leu Ser Pro Pro Xaa Arg Asn Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 30 



Ser Thr Thr Phe His Gin Thr Leu Lys Asp Pro Arg Val Xaa Gly Leu 
35 40 45 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Pro 
50 55 60 



Thr Thr Ala Ser Pro He Ser Ser He Phe Ser Arg He Gly Asp Pro 
65 70 75 80 



Ala Leu Asn Met Glu Asn He Thr Ser Gly Phe Leu Gly Pro Leu Leu 
85 90 95 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro 
100 105 110 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gly Gly Thr 
115 120 125 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
145 150 155 160 



Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
165 170 175 
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Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu 
180 185 190 

lie Pro Gly Ser Ser Thr Thr Ser Ala Gly Thr Cys Arg Thr Cys Thr 
195 200 205 



Thr Ala Ala Gin Gly Thr Ser Met Tyr Pro Ser Cys Cys Cys Thr Lys 
210 215 220 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
225 230 235 240 

Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
245 250 255 

Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
260 265 * 270 



Val Trp Leu Ser Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 

275 280 285 

Tyr Ser He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 

290 295 300 



Leu Trp Ala Tyr He 
305 



<210> 27 

<211> 656 

<212> DNA 

<213> artificial sequence 

<220> 

<223> SO 

<220> 

<221> mis cofeature 

<222> (561) . . (561) 

<223> n a any nucleotide 



<400> 27 

cgcagagtct agactcgtgg tggacttctc tcaattttcg aggggggact accgtgtgtc 60 

ttggccaaaa ttcgcagtcc ccaacctcca atcactcacc aacctcctgt cc tccaactt 120 

gtcctggtta tcgctggatg tgtctgcggc gttttatcat cttcctcttc atcctgctgc 180 
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tatgcctcat 


cttcttgttg gttcttctgg 


actgtcaagg 


tatgttgccc gtttgtcctc 


240 


taattccagg 


atcctcaacc 


accagcacgg 


gaccatgccg 


aacctocacor acfccctcrcfcc 


300 


aaggaacctc 


tacggttccc tcatgttgct 


gtaccaaacc 


ttcggacgga aattgeaect 


360 


gtattcccat 


cccatcatcc 


tgggctttcg 


gaaaattcct 


atgggagtgg gcctcagccc 


420 


gtttctcctg 


gctcagttta etagtgecat 


ttgttcagtg 


gttcgtaggg ctttccccca 


460 


ctgtctggct 


tttagttata tggatgatgt 


ggtattgggg 


gecaagtctg tategcatet 


540 


tgagtccctt 


tttaccgctg ntaccaattt 


tcttttgtct 


ttgggtatac" atttaaaccc 


600 


taacaaaaca 


aaaagatggg gttactccct 


acattttatg 


ggctatgtca ttggat 


656 


<210> 28 
<211> 625 
<212> DNA 

<213> artificial sequence 








<220> 
<223> S6 












<220> 

<221> raise feature 

<222> (10).. (10) 

<223> n « any nucleotide 








<400> 28 
ttactcaccn 


acctcctgtc 


ctccaacttg 


tcctggttat 


cgctggatgt gtctgcggcg 


60 


ttttatcatc 


ttcctcttca 


tcctgctgct 


atgcctcatc 


ttcttgttgg ttcttctgga 


120 


ctgtcaaggt 


atgttgcccg 


tttgtcctct 


aattccagga 


tcctcaacca ccagcagggg 


180 


accatgccga 


acctgcacga 


ctcctgctca 


aggaacctct 


acggttccct catgttgctg 


240 


taccaaacct 


teggaeggaa 


attgeacctg 


tattcccatc 


ccatcatcct gggctttegg 


300 


aaaattccta 


tgggagtggg 


cctcagcccg 


tttctcatgg 


ctcagtttac tagtgecatt 


360 


tgttcagtgg 


ttegtaggge 


tttcccccac 


tgtctggctt 


ttggttatgt ggatgatgtg 


420 


gtattggggg 


ccaagtctgt 


ategcatett 


gagtcccttt 


ttaccgctgt taccaatttt 


480 


cttttgtctt 


tgggtataca 


tttaaatcct 


aacaaaacaa 


aaagatgggg ttactcccta 


540 


cattttatgg 


gctatgtcat 


tggatgtcat 


gggtccttgc 


cacaagaaca catcagacaa 


600 


aaaatcaaag 


aatgttttag 


aaaac 






625 



<210> 29 
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<211> 1033 
<212> DNA 

<213> artificial sequence 




<220> 


• 




✓Anns oq 
tgccccttct 


gcctccacca atcgccagtc aggaaggcag cctaccccgc tgtctccacc 


60 


tttgagagac 


actcatcctc aggccatgca gtggaactca acaaccttcc accaaactct 


120 


gcaagatccc 


agagtgaaag gcctgtattt ccctgctggt ggctccagtt caggaacagt 


180 


aaaccctgtt 


ccgactactg cctctcactc atcgtcaatc ttctcgagga ttggggtccc 


240 


tgcgctgaac 


atggagaaca tcacatcagg actcctagga ccccttctcg tgttacaggc 


300 


ggggtttttc 


ttgttgacaa gaatcctcac aataccgcag agtctagact cgtggtggac 


360 


ttctctcaat 


tttcgagggg ggactaccgt gtgtcttggc caaaattcgc agtccccaac 


420 


ctccaatcac 


tcaccaacct cctgtcctcc aacttgtcct ggttatcgct ggatgtgtct 


480 


gcggcgtttt 


atcatcttcc tcttcatcct gctgctatgc ctcatcttct tgttggttct 


540 


tctggactgt 


caaggtatgt tgcccgtttg tcctctaatt ccaggatcct caaccaccag 


600 


caggggacca 


tgccgaacct gcacgactcc tgctcaagga acctctacgg ttccctcatg 


660 


ttgctgtacc 


aaaccttcgg acggaaattg cacctgtatt cccatcccat catcctgggc 


720 


tttcggaaaa 


ttcctatggg agtgggcctc agcccgtttc tcatggctca gtttactagt 


780 


gccatttgtt 


cagtggttcg tagggctttc ccccactgtc tggcttttgg ttatgtggat 


840 


gatgtggtat 


tgggggccaa gtctgtatcg catcttgagt ccctttttac cgctgttacc 


900 


aattttcttt 


tgtctttggg tatacattta aatcctaaca aaacaaaaag atggggttac 


960 


tccctacatt 


ttatgggcta tgtcattgga tgtcatgggt ccttgccaca agaacacatc 


1020 


agacaaaaaa 


tea 


1033 



<210> 30 
<211> 1100 
<212> DNA 

<213> artificial sequence 
<220> 

<223> S12 
<400> 30 

ttttggggag ccctcaggct cagggcatat tacaaactct gecagcaaat ccacctcctg 60 
cctccaccaa tcgccagtca ggaaggcagc ctaccccgct gtctccacct ttgagagaca 120 
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ctcatcctca 
gagtgaaagg 
cgactactgc 
tggagaacat 
tgttgacaag 
ttcgaggggg 
caccaacctc 
tcatcttcct 
aaggtatgtt 
gccgaacctg 
aaccttcgga 
tcctatggga 
agtggttcgt 

gggggccaag 

gtctttgggt 

tatgggctat 

caaagaatgt 



ggccatgcag 
cctgtatttc 
ctctcactca 
cacatcagga 
aatcctcaca 
gactaccgtg 
ctgtcctcca 
cttcatcctg 
gcccgtttgt 
cacgactcct 
cggaaattgc 
gtgggcctca 
agggctttcc 
tctgtatcgc 
atacatttaa 
gtcattggat 
tttagaaaac 



tggaactcaa 
cctgctggtg 
tcgtcaatct 
ctcctaggac 
ataccgcaga 
tgtcttggcc 
acttgtcctg 
ctgctatgcc 
cctctaattc 
gctcaaggaa 
acctgtattc 
gcccgtttct 
cccactgtct 
atcttgagtc 
atcctaacaa 
gtcatgggtc 



caaccttcca 
gctccagttc 
tctcgaggat 
cccttctcgt 
gtctagactc 
aaaattcgca 
gttatcgctg 
tcatcttctt 
caggatcctc 
cctctacggt 
ccatcccatc 
catggctcag 
ggcttttggt 
cctttttacc 
aacaaaaaga 
cttgccacaa 



ccaaactctg 
aggaacagta 

tggggtccct 

gttacaggcg 
gtggtggact 
gtccccaacc 
gatgtgtctg 
gttggttctt 
aaccaccagc 
tccctcatgt 
atcctgggct 
tttactagtg 
tatgtggatg 
gctgttacca 
tggggttact 
gaacacatca 



caagatccca 
aaccctgttc 
gcgctgaaca 
gggtttttct 
tctctcaatt 
tccaatcact 
cggcgtttta 
ctggactgtc 
aggggaccat 
tgctgtacca 
ttcggaaaat 
ccatttgttc 
atgtggtatt 
attttctttt 
ccctacattt 
gacaaaaaat 



<210> 31 

<211> 987 

<212> DNA 

<213> artificial sequence 
<220> 

<223> S15 
<220> 

<221> misc_feature 

<222> (329T. . (329) 

<223> y b any nucleotide 



180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 . 

1100 



<220> 

<22l> mis cofeature 

<222> (943) . . (943) 

<223> y » any nucleotide 



<400> 



31 
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tacaaacttt gccagcaaat ccacctcctg cctccaccaa tcgccagtca ggaaggcagc 60 

ctaccccgct gtctccacct ttgagagaca ctcatcctca ggccatgcag tggaactcaa 120 

caaccttcca ccaaactctg caagatccca gagtgaaagg cctgtatttc cctgctggtg 180 

gctccagttc aggaacagta aaccctgttc cgactactgc ctctcactca tcgtcaatct 240 

tctcgaggat tggggtccct gcgctgaaca tggagaacat cacatcagga ctcctaggac 300 

cccttctcgt gttacaggcg gggtttttyt tgttgacaag aatcctcaca ataccgcaga 360 

gtctagactc gtggtggact tctctcaatt ttcgaggggg gactaccgtg tgtcttggcc 420 

aaaattcgca gtccccaacc tccaatcact caccaacctc ctgtcctcca acttgtcctg 480 

gttatcgctg gatgtgtctg cggcgtttta tcatcttcct cttcatcctg ctgctatgcc 540 

tcatcttctt gttggctcta ctggactgtc aaggtatgtt gcccgtttgt cctctaattc 600 

caggatcctc aaccaccagc aggggaccat gccgaacctg cacgactcct gctcaaggaa 660 

cctctacggt tccctcatgt tgctgtacca aaccttcgga cggaaattgc acctgtattc 720 

ccatcccatc atcctgggct ttcggaaaat tcctatggga gtgggcctca gcccgtttct 780 

catggctcag tttactagtg ccatttgttc agtggttcgt agggctttcc cccactgtct 840 

ggcttttggt tatgtggatg atgtggtatt gggggccaag tctgtatcgc atcttgagtc 900 

cctttttacc gctgttacca attttctttt gtctttgggt atrcatttaa atcctaacaa . 960 

aacaaaaaga tggggttact ccctaca 987 

<210> 32 

<211> 350 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans SO 
<220> 

<221> MIS COFEATURE 

<222> (309T. . (309) 

<223> x = any amino acid 



<220> 

<221> MIS C_FEATURE 

<222> (345) . . (345) 

<223> x » any amino acid 



<400> 32 
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Ser Gly His Thr Thr Asn Phe Ala Ser Lys Ser Thr Ser Cys Leu His 
1 5 10 15 



Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu 
20 25 30 



Arg His Ser Ser Ser Gly His Ala Val Glu Leu Asn Asn Leu Pro Pro 
35 40 45 



Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp 
50 55 60 



Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu 

70 75 * 80 

He Val Asn Leu Leu Glu Asp Trp Gly Pro hya Ala Glu His Gly Glu 
85 90 95 



His His He Arg Thr Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val 
100 105- 110 



Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val 
115 120 125 



Val Asp Phe Ser Gin Phe Ser Arg Gly Asp Tyr Arg Val Ser Trp Pro 
130 135 ~ 140 



Lys Phe Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser 
145 150 155 160 



Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu 
165 170 175 



Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Gly 
180 185 190 



Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He Leu Asn 
195 200 - 205 



His Gin His Gly Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn 
210 215 220 



Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu 
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225 230 235 240 



His Leu Tyr Ser His Pro He He Leu Gly Phe Arg Lys He Pro Met 
245 - 250 255 



Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala He 
260 265 270 



Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser Tyr 
275 280 285 



Met Asp Asp Val Val Leu Gly Ala Lys Ser Val Ser His Leu Glu Ser 
290 295 300 



Leu Phe Thr Ala Xaa Thr Asn Phe Leu Leu Ser Leu Gly He His Leu 
305 310 315 320 



Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met Gly 
325 330 335 



Tyr Val He Gly Cys His Gly Ser Xaa Pro Gin Glu His lie 
340 345 350 



<210> 33 
<211> 181 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans S6 
<400> 33 

Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His 
15 10 15 



Leu Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser 
20 25 30 



Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He Leu 
35 40 45 



Asn His Gin Gin Gly Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg 
50 55 60 
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Asn Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin Thr Phe Gly Arg Lys 
65 70 75 80 

Leu His Leu Tyr Ser His Pro lie He Leu Gly Phe Arg Lys He Pro 
85 so 95 



Met Gly Val Gly Leu Ser Pro Phe Leu Met Ala Gin Phe Thr Ser Ala 
100 105 no 

He Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Gly 
H5 120 125 



Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser Val Ser His Leu Glu 
130 135 140 



Ser Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He His 
145 150 155 ~ 160 

Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met 
165 170 i7 5 



Gly Tyr Val He Gly 
180 



<210> 34 

<211> 340 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans S8 

<400> 34 

Cys Pro Phe CyB Leu His Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro 
1 5 io " is 

Ala Val Ser Thr Phe Glu Arg His Ser Ser Ser Gly His Ala Val Glu 
20 25 * 30 



Leu Asn Asn Leu Pro Pro Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro 
35 40 45 



Val Phe Pro Cys Trp Trp Leu Gin Phe Arg Aen Ser Lys Pro Cys Ser 
50 55 60 
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Asp Tyr Cys Leu Ser Leu He Val Asn Leu Leu Glu Asp Trp Gly Pro 
65 70 75 80 



Cys Ala Glu His Gly Glu His His He Arg Thr Pro Arg Thr Pro Ser 
85 90 95 



Arg Val Thr Gly Gly Val Phe Leu Vaf Asp Lys Asn Pro His Asn Thr 
100 105 110 



Ala Glu Ser Arg Leu Val Val Asp Phe Ser Gin Phe Ser Arg Gly Asp 
115 120 125 



Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn Leu Gin Ser Leu 
130 135 140 



Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser 
145 150 155 " 160 



Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala Met Pro His Leu 
1^5 170 175 



Leu Val Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser 
180 185 190 



Asn Ser Arg He Leu Asn His Gin Gin Gly Thr Met Pro Asn Leu His 
195 200 205 



Asp Ser Cys Ser Arg Asn Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin 
210 215 220 



Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro He He Leu Gly 
225 230 235 240 



Phe Arg Lys He Pro Met Gly Val Gly Leu Ser Pro Phe Leu Met Ala 
245 250 255 



Gin Phe Thr Ser Ala lie Cys Ser Val Val Arg Arg Ala Phe Pro His 
260 265 270 



Cys Leu Ala Phe Gly Tyr Val Asp Asp Val Val Leu Gly Ala Lys Ser 
275 280 " 285 
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Val Ser His Leu Glu Ser Leu Phe Thr Ala VaX Thr Asn Phe Leu Leu 



295 



300 



Ser Leu Gly He His Leu Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr 

310 315 320 

Ser Leu His Phe Met Gly Tyr Val He Gly Cys His Gly Ser Leu Pro 



325 330 335 



Gin Glu His He 
340 



<210> 35 

<211> 340 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans S12 



<400> 35 

Ser Gly His lie Thr Asn Ser Ala Ser Lys Ser Thr Ser Cys Leu His 



10 15 



Gin Ser Pro Val Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu 
^ 25 30 

Arg His Ser Ser Ser Gly His Ala Val_Glu Leu Asn Asn Leu Pro Pro 
35 40 45 

Asn Ser Ala Arg Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp 

b5 60 

Leu Gin Phe Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu 

70 75 bo 

He Val Asn Leu Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu 
85 90 95 

His His lie Arg, Thr Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val 

105 no 

Phe Leu Val Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val 
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Val Asp Phe Ser Gin Phe Ser Arg Gly Asp Tyr Arg Val Ser Trp Pro 
130 135 140 



Lys Phe Ala Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser 
145 150 155 160 



Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu 
165 170 175 

Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Gly 
180 185 190 



Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He Leu Asn 
195 200 205 

His Gin Gin Gly Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn 
210 215 220 



Leu Tyr Gly Ser Leu Met Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu 
225 230 235 240 

His Leu Tyr Ser His Pro He He Leu Gly Phe Arg Lys He Pro Met 
245 250 ~ ~ 255 

Gly Val Gly Leu Ser Pro Phe Leu Met Ala Gin Phe Thr Ser Ala He 
260 265 270 

Cys Ser Val Val Arg Arg Ala Phe Pro-His Cys Leu Ala Phe Gly Tyr 
275 280 285 

Val Asp Asp Val Val Leu Gly Ala Lys Ser Val Ser His Leu Glu Ser 
290 295 300 

Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly lie His Leu 
305 310 315 320 



Asn Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe Met Gly 
325 330 335 



Tyr Val lie Gly 
340 
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<210> 36 

<211> 328 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans S15 
<220> 

<221> MIS COFEATURE 

<222> (110) . . (110) 

<223> x o any amino acid 



<220> 

<221> MISCJFEATURE 

<222> (314) (314) 

<223> x = any amino acid 



<400> 36 

Thr Asn Phe Ala Ser Lys Ser Thr Ser Cys Leu His Gin Ser Pro Val 
1 5 io is 

Arg Lys Ala Ala Tyr Pro Ala Val Ser Thr Phe Glu Arg His Ser Ser 
20 25 30 

Ser Gly His Ala Val Glu Leu Asn Asn Leu Pro Pro Asn Ser Ala Arg 
35 40 45 

Ser Gin Ser Glu Arg Pro Val Phe Pro Cys Trp Trp Leu Gin Phe Arg 
50 55 60 



Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser Leu He Val Asn Leu 
65 70 75 80 



Leu Glu Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His He Arg 
85 90 95 



Thr Pro Arg Thr Pro Ser Arg Val Thr Gly Gly Val Phe Xaa Val Asp 
100 105 110 

Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Ser 
115 120 ~ 125 

Gin Phe Ser Arg Gly Asp Tyr Arg Val Ser Trp Pro Lys Phe Ala Val 
130 135 140 
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Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser Trp 
!45 150 155 160 



Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro 
165 170 175 



Ala Ala Met Pro His Leu Leu Val Gly Ser Thr Gly Leu Ser Arg Tyr 
180 185 * 190 



Val Ala Arg Leu Ser Ser Asn Ser Arg lie Leu Asn His Gin Gin Gly 
195 200 ~ 205 



Thr Met Pro Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr Gly Ser 
210 215 _ 220 



Leu Met Leu Leu Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser 
22 5 230 235 240 



His Pro lie He Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu 
245 250 * 255 



Ser Pro Phe Leu Met Ala Gin Phe Thr Ser Ala He Cys Ser Val Val 
260 265 270 



Arg Arg Ala Phe Pro His Cys Leu Ala Phe Gly Tyr Val Asp Asp Val 
275 280 285 



Val Leu Gly Ala Lys Ser Val Ser His Leu Glu Ser Leu Phe Thr Ala 
290 295 300 



Val Thr Asn Phe Leu Leu Ser Leu Gly Xaa His Leu Asn Pro Asn Lys 
305 310 315 320 



Thr Lys Arg Trp Gly Tyr Ser Leu 
325 



<210> 37 

<211> 197 

<212> PRT 

<213> artificial sequence 



<220> 
<223> 



HBsAg Trans of SO 
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<220> 

<221> MIS COFEATURE 

<222> (187) . . (187) 

<223> x = any amino acid 



<400> 37 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Arg Gly Gly Thr 
1 5 10 " 15 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
20 25 30 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
35 40 45 



Arg Arg Phe lie lie Phe Leu Phe lie Leu Leu Leu Cys Leu lie Phe 
50 55 ~ 60 



Leu Leu Val Leu Leu Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu 
65 70 75 80 



He Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr Cys Thr 
85 90 95 



Thr Pro Ala Gin Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr Lys 
100 105 "* 110 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
115 120 125 



Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
130 135 140 



Ser Leu Leu Val Pro Phe Val Gin Trp. Phe Val Gly Leu Ser Pro Thr 
14 5 150 155 160 



Val Trp Leu Leu Val He Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
165 170 ~ 175 



Tyr Arg He Leu Ser Pro Phe Leu Pro Leu Xaa Pro He Phe Phe Cys 
180 185 190 



Leu Trp Val Tyr He 



WO 03/087351 



PCT/AU03/00432 



-42- 





195 


<210> 


38 


<211> 


161 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


HBsAg Trans of S6 


<400> 


38 



Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He 
1 S io 15 

He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu 
20 25 30 



Leu Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly Ser 
35 40 45 



Ser Thr Thr Ser Arg Gly Pro Cys Arg Thr Cys Thr Thr Pro Ala Gin 
50 55 60 



Gly Thr Ser Thr Val Pro Ser Cys Cys CyB Thr Lys Pro Ser Asp Gly 
65 70 75 80 

Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Gly Lys Phe 
85 90 95 

Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Val 
100 105 no 

Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Leu 
115 120 125 



Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Arg He Leu 
130 135 140 



Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr 
145 150 155 * 160 



He 
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<210> 39 

<211> 160 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of S8 

<400> 39 

Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe lie lie 
1 5 10 15 



Phe Leu Phe lie Leu Leu Leu Cys Leu lie Phe Leu Leu Val Leu Leu 
20 25 30 



Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly Ser Ser 
35 40 45 



Thr Thr Ser Arg Gly Pro Cys Arg Thr Cys Thr Thr Pro Ala Gin Gly 
50 55 60 



Thr Ser Thr Val Pro Ser Cys Cys Cyer Thr Lys Pro Ser Asp Gly Asn 
65 70 75 80 



Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Gly Lys Phe Leu 
85 90 95 

Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu Ser Leu Leu Val Pro 
100 105 no 



Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Leu Val 
115 120 125 



Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Arg He Leu Ser 
130 135 140 



Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr He 
I 45 150 155 i 60 



<210> 40 

<211> 325 

<212> PRT 

<213> artificial sequence 



<220> 

<223> HBsAg Trans of S12 



WO 03/087351 



PCT/AU03/00432 



-44- 



<400> 40 



Leu Gly Ser Pro Gin Ala Gin Gly He Leu Gin Thr Leu Pro Ala Asn 
1 5 io 15 



Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
20 25 30 



Leu Ser Pro Pro Leu Arg Asp Thr His Pro Gin Ala Met Gin Trp Asn 
35 40 45 



Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Lys Gly Leu 
50 55 60 



Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Pro 
65 70 75 80 



Thr Thr Ala Ser His Ser Ser Ser He Phe Ser Arg He Gly Val Pro 
85 90 95 

Ala Leu Asn Met Glu Aen He Thr Ser Gly Leu Leu Gly Pro Leu Leu 
100 105- no 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr He Pro 
115 120 125 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Arg Gly Gly Thr 
130 135 140 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
14 5 150 155 160 



Pro Thr Ser Cys Pro Pro Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
165 170 " " 175 



Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
180 185 190 



Leu Leu Val Leu Leu Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu 
195 200 - 205 



He Pro Gly Ser Ser Thr Thr Ser Arg Gly Pro Cys Arg Thr Cys Thr 
210 215 220 
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Thr Pro Ala Gin Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr Lys 
225 230 235 240 



Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
245 - 250 255 



Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
260 265 270 



Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
275 280 285 



Val Trp Leu Leu Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
290 295 300 



Tyr Arg He Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe Phe Cys 
305 310 315 320 



Leu Trp Val Tyr He 
325 



<210> 41 

<211> 309 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of S15 
<220> 

<221> MIS COFEATURE 

<222> (3087- . (308) 

<223> x = any amino acid 



<400> 41 

Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro Thr Pro 
15 10 15 



Leu Ser Pro Pro Leu Arg Asp Thr His Pro Gin Ala Met Gin Trp Asn 
20 25 30 



Ser Thr Thr Phe His Gin Thr Leu Gin Asp Pro Arg Val Lys Gly Leu 
35 40 ~ 45 
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Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro Val Pro 
50 55 60 



Thr Thr Ala Ser His Ser Ser Ser lie Phe Ser Arg He Gly Val Pro 
65 70 75 80 



Ala Leu Asn Met Glu Asn He Thr Ser Gly Leu Leu Gly Pro Leu Leu 
85 '90 " 95 



Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr lie Pro 
100 105 ^ 110 



Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Arg Gly Gly Thr 
115 120 125 



Thr Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr Ser Asn His Ser 
130 135 140 



Pro Thr Ser Cys Pro Pro' Thr Cys Pro Gly Tyr Arg Trp Met Cys Leu 
14 5 150 155 160 



Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe 
165 170 ~ 175 



Leu Leu Ala Leu Leu Asp Cys Gin Gly Met Leu Pro Val Cys Pro Leu 
180 185* 190 



He Pro Gly Ser Ser Thr Thr Ser Arg Gly Pro Cye Arg Thr Cys Thr 
195 200 " 205 



Thr Pro Ala Gin Gly Thr Ser Thr Val Pro Ser Cys Cys Cys Thr Lys 
210 215 220 



Pro Ser Asp Gly Asn Cys Thr Cys lie Pro He Pro Ser Ser Trp Ala 
225 230 235 240 



Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser Trp Leu 
245 250 255 



Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
260 265 270 
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Val Trp Leu Leu Val Met Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
275 280 285 

Tyr Arg lie Leu Ser Pro Phe Leu Pro Leu Leu Pro lie Phe Phe Cys 
290 295 300 

Leu Trp Val Xaa He 
305 

<210> 42 

<211> 1031 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient C 



<400> 42 



tactacaaac 


cttgccagca aatccgcctc 


ctgcctctac caatcgccag tcaggaaggc 


60 


agcctacccc 


tctgactcca cctttgagaa 


acactcatcc tcaggccatg cagtggaact 


120 


ccacaaactt 


ccaccgaact ctacaagatc 


ccagagtgaa aggcctgtat ctccctgctg 


180 


gtggctccag 


ttcaggaaca gtaaaccctg 


ttccgactac tgtctctcac acatcgtcaa 


240 


tcttatcgag 


gattggggac cctgcactga 


acatggagaa catcacatca ggattcctag 


300 


gacccctgct 


cgtgttacag gcggggtttt 


tcttgttgac aagaatcctc acaataccgc 


360 


agagtctaga 


ctcgtggtgg acttctctca 


attttctagg ggggaccacc gtgtgccttg 


420 


gccaaaattc 


gcagtcccca acctccaatc 


actcaccaac ctcctgtcct ccaacttgtc 


480 


ctggttatcg 


ctggatgtgt ctgcggcgtt 


ttatcatatt cctcttcatc ctgctgctat 


540 


gcctcatctt 


cttgttggtt cttctggact 


atcaaggtat gttgcccgtt tgccctctaa 


600 


ttccaggatc 


ctcaaccacc agcacgggac 


catgcagaac ctgcacgact . cctgctcaag 


660 


gaacctctwt 


gtatccctca tgttgctgta 


ccaaacctwc ggmcgsaaat tgcacctgta 


720 


ttcccatccc 


atcatcctgg gctttcggaa 


aattcctatg ggagtgggcc tcagcccgtt 


780 


tctcctgact 


cagtttacta gtgccatttg 


ttcagtggtt cgtagggctt tcccccactg 


840 


tttggctttc 


agttatatgg atgatgtggt 


attgggggcc aggtctgtac agcatcgtga 


900 


ggcccttttt 


accgctgtta ccaattttct 


tttgtctctg ggtatacatt taaccccgga 


960 


caaaacaaaa 


agatggggtt actctttaca 


tttcatgggc tatgtcattg gatgttatgg 


1020 


gtcattgcca 


c 




1031 
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<210> 43 

<211> 316 

<212> PRT 

<213> artificial sequence 
<220> 

<223> POL Trans of Patient 

<400> 43 

Thr Thr Asn Leu Ala Ser Lys Ser Ala Ser Cys Leu Tyr Gin Ser Pro 
1 5 10 ~ 15 



Val Arg Lys Ala Ala Tyr Pro Ser Asp- Ser Thr Phe Glu Lys His Ser 
20 25 30 

Ser Ser Gly His Ala Val Glu Leu His Lys Leu Pro Pro Asn Ser Thr 
35 40 45 

Arg Ser Gin Ser Glu Arg Pro Val Ser Pro Cys Trp Trp Leu Gin Phe 
50 55 60 



Arg Asn Ser Lys Pro Cys Ser Asp Tyr Cys Leu Ser His lie Val Asn 
65 70 75 80 

Leu lie Glu Asp Trp Gly Pro Cys Thr Glu His Gly Glu His His lie 
85 90 95 

Arg lie Pro Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val 
100 105 * A 110 

Asp Lys Asn Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe 
115 120 "* 125 

Ser Gin Phe Ser Arg Gly Asp His Arg Val Pro Trp Pro Lys Phe Ala 
130 135 140 

Val Pro Asn Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Ser 
i4S 150 155 160 

Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His lie Pro Leu His 
165 170 * 175 



Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser Gly Leu Ser Arg 
180 185 190 
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Tyr Val Ala Arg Leu Pro Ser Asn Ser Arg He Leu Asn His Gin His 
195 200 205 



Gly Thr Met Gin Asn Leu His Asp Ser Cys Ser Arg Asn Leu Tyr Phe 
210 215 220 



Val Ser Leu Met Leu Leu Tyr Gin Thr Phe Thr Gly Arg Lys Leu His 
225 230 235 240 



Leu Tyr Ser His Pro He He Leu Gly Phe Arg Lys He Pro Met Gly 

245 250 255 

Val Gly Leu Ser Pro Phe Leu Leu Thr Gin Phe Thr Ser Ala He Cys 
260 265 270 



Ser Ala Leu Phe Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly lie 
275 280 285 

His Leu Thr Pro Asp Lys Thr Lys Arg Trp Gly Tyr Ser Leu His Phe 
290 295 300 



Met Gly Tyr Val He Gly Cys Tyr Gly Ser Leu Pro 
3 °5 310 " 315 



<210> 44 

<211> 301 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient C 

<400> 44 — 

Leu Gin Thr Leu Pro Ala Asn Pro Pro Pro Ala Ser Thr Asn Arg Gin 
1 5 10 15 

Ser Gly Arg Gin Pro Thr Pro Leu Thr Pro Pro Leu Arg Asn Thr His 
20 25 30 



Pro Gin Ala Met Gin Trp Asn Ser Thr Asn Phe His Arg Thr Leu Gin 
35 4 0 45 



Asp Pro Arg Val Lys Gly Leu Tyr Leu Pro Ala Gly Gly Ser Ser Ser 
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50 



55 



60 



Gly Thr Val Asn Pro Val Pro Thr Thr Val Ser His Thr Ser Ser lie 
65 70 75 



80 



Leu Ser Arg lie Gly Asp Pro Ala Leu Asn Met Glu Asn lie Thr Ser 
85 go 95 

Gly Phe Leu Gly Pro Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu 
100 105 " 110 

Thr Arg He Leu Thr lie Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser 
115 120 125 

Leu Asn Phe Leu Gly Gly Thr Thr Val Cys Leu Gly Gin Asn Ser Gin 
130 135 140 

Ser Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pro Pro Thr Cys Pro 
145 150 155 * 160 

Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He Phe Leu Phe He 
165 170 175 

Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly 
180 185 190 

Met Leu Pro Val Cys Pro Leu He Pro Gly Ser Ser Thr Thr Ser Thr 
195 200 205 

Gly Pro Cys Arg Thr Cys Thr Thr Pro Ala Gin Gly Thr Ser Met Leu 
21° 215 220 

Tyr Pro Ser Cys Cys Cys Thr Lys Pro Ser Thr Ala Ala Asn Cys Thr 
5 230 .. 235 240 

Cys He Pro He Pro Ser Ser Trp Ala Phe Gly Lys Phe Leu Trp Glu 
24 5 250 255 

Trp Ala Ser Ala Arg Phe Ser Leu Ser Leu Leu Val Pro Phe Val Gin 
260 265 270 



Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Val He Trp Met 
275 280 



285 
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Met Trp Tyr Trp Gly Pro Gly Leu Tyr Ser lie Val Arg 
290 295 300 

<210> 45 

<211> 888 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient D 

<400> 45 



tggtcacagt 


gccaacagtt 


cctcctcctg 


cctccaccaa tcggcagtca gggaggcagc 


60 


ctactcccat 


ctctccacct 


ctaagagaca 


gtcatcctca ggccatggtg gctcagcctg 


120 


ctggtggctc 


cagttcagga 


acactcaacc 


ctgttcccaa tattgcctct cacatctcgt 


180 


caatctcctt 


gaggactggg 


gaccctgcgc 


cgaacatgga gaacatcaca tcaggattcc 


240 


taggacccct 


gctcgtgtta 


caggcggggt 


ttttcttgtt gacaagaatc ctcacaatac 


300 


cgcagagtct 


agactcgtgg 


tggacttctc 


tcagttttct agggggatca cccgtgtgtc 


360 


ttggccaaaa 


ttcgcagtcc 


ccaacctcca 


atcactcacc aacctcctgt cctccaattt 


420 


gacctggtta 


tcgctggata 


tgtctgcggc 


gttttatcat attcctcttc atcctgccgc 


480 


tatgcctcat 


cttcttattg 


gttcttctgg 


attatcaagg tatgttgccc gtttgtcctc 


540 


taattccagg 


atccacaaca 


accagtgcgg 


gaccctgcaa aacctgcacg actcctgctc 


600 


aaggcaactc 


tatgtttccc 


tcatgttgct 


gtacaaaacc tacggatgga. aattgcacct 


660 


gtattcccat 


cccatcatct 


tgggctttcg 


caaaatacct atgggagtgg gcctcagtcc 


720 


gtttctcttg 


gctcagttta 


ctagtgccat 


ttgttcagtg attcgtaggg ctttccccca 


780 


ctgtttggct 


ttcagctata 


ttgatgatgt 


ggtactgggg gccaagtctg cacaacatct 


840 


tgagtccctt 


tataccgctg 


ttaccaattt 


tcttttgtct ttgggtat 


888 


<210> 46 
<211> 295 











<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans of Patient D 
<400> 46 

Gly His Ser Ala Asn Ser Ser Ser Ser Cys Leu His Gin Ser Ala Val 
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52 



10 



15 



Arg Qlu Ala Ala Tyr Ser His Leu Ser Thr Ser Lys Arg Gin Ser Ser 
20 25 30 



Ser Gly His Gly Gly Ser Ala Cys Trp Trp Leu Gin Phe Arg Asn Thr 
35 40 45 



Gin Pro Cys Ser Gin Tyr Cys Leu Ser His Leu Val Asn Leu Leu Glu 
50 55 60 



Asp Trp Gly Pro Cys Ala Glu His Gly Glu His His lie Arg lie Pro 
65 70 75 80 



Arg Thr Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys Asn 
85 90 95 



Pro His Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Ser Gin Phe 
100 105 110 



Ser Arg Gly He Thr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn 
115 120 125 



Leu Gin Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Thr Trp Leu Ser 
130 135 140 



Leu Asp Met Ser Ala Ala Phe Tyr His Xle Pro Leu His Pro Ala Ala 
145 150 155 160 



Met Pro His Leu Leu He Gly Ser Ser Gly Leu Ser Arg Tyr Val Ala 
165 170 * 175 



Arg Leu Ser Ser Asn Ser Arg He His Asn Asn Gin Cys Gly Thr Leu 
180 185 190 



Gin Asn Leu His Asp Ser Cys Ser Arg Gin Leu Tyr Val Ser Leu Met 
195 200 ~ 205 



Leu Leu Tyr Lys Thr Tyr Gly Trp Lys Leu His Leu Tyr Ser His Pro 
210 215 220 



He He Leu Gly Phe Arg Lys He Pro Met Gly Val Gly Leu Ser Pro 
225 230 235 240 
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Phe Leu Leu Ala Gin Phe Thr Ser Ala lie Cys Ser Val lie Arg Arg 
245 250 " 255 



Ala Phe Pro His Cys Leu Ala Phe Ser Tyr lie Asp Asp Val Val Leu 
260 265 270 



Gly Ala Lys Ser Ala Gin His Leu Glu Ser Leu Tyr Thr Ala Val Thr 
275 280 285 



Asn Phe Leu Leu Ser Leu Gly 
290 295 



<210> 47 

<211> 293 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient D 

<400> 47 

Val Thr Val Pro Thr Val Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser 
1 5 *io 15 

Gly Arg Gin Pro Thr Pro lie Ser Pro Pro Leu Arg Asp Ser His Pro 
20 25 30 



Gin Ala Met Val Ala Gin Pro Ala Gly Gly Ser Ser Ser Gly Thr Leu 
35 40 45 



Asn Pro Val Pro Asn lie Ala Ser His He Ser Ser lie Ser Leu Arq 
50 55 eo 



Thr Gly Asp Pro Ala Pro Asn Met Glu Asn He Thr Ser Gly Phe Leu 
65 70 -75 * 80 



Gly Pro Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He 
85 90 95 



Leu Thr He Pro Gin Ser Leu Asp Ser. Trp Trp Thr Ser Leu Ser Phe 
100 105 110 



Leu Gly Gly Ser Pro Val Cys Leu Gly Gin Asn Ser Gin Ser Pro Thr 
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115 120 125 



Ser Asn His Ser Pro Thr Ser Cys Pro Pro He Pro Gly Tyr Arg Trp 
130 135 140 



He Cys Leu Arg Arg Phe He He Phe Leu Phe He Leu Pro Leu Cys 
145 150 ~ 155 160 



Leu He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val 
165 170 175 



Cys Pro Leu He Pro Gly Ser Thr Thr Thr Ser Ala Gly Pro Cys Lys 
180 185 190 



Thr Cys Thr Thr Pro Ala Gin Gly Asn Ser Met Phe Pro Ser Cys Cys 
195 200 205 



Cys Thr Lys Pro Thr Asp Gly Asn Cys Thr Cys He Pro He Pro Ser 
210 215 220 



Ser Trp Ala Phe Ala Lys Tyr Leu Trp Glu Trp Ala Ser Val Arg Phe 
225 230 235 240 



Ser Trp Leu Ser Leu Leu Val Pro Phe^Val Gin Phe Val Gly Leu Ser 
245 250 255 



Pro Thr Val Trp Leu Ser Ala He Leu Met Met Trp Tyr Trp Gly Pro 
260 265 270 



Ser Leu His Asn He Leu Ser Pro Phe He Pro Leu Leu Pro He Phe 
275 280 285 



Phe Cys Leu Trp Val 
290 



<210> 48 

<211> 591 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient E 

<400> 48 

tcctgtcctc caatttgtcc tggttatcgc tggatgtgtc tgcggcgttt tatgatattc 60 
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ctcttcatcc tgctgctatg cctcatcttc ttattggttc ttctggatta tcaaggtatg 120 

ttgcccgtct gtcctctaat tccaggatca acaacaacca gtacgggacc atgcaaaacc 180 

aaaacctgca cgactcctgc tcaaggcaac tctatgtttc cctcatgttg ctgtacaaaa 240 

cctacggatg gaaattgcac ctgtattccc atcccatcgt cctgggcttt cgcaaaattc 300 

ctatgggagt gggcctcagt ccgtttctct tggctcagtt tactagtgcc atttgttcag 360 

tggttcgtag ggctttcccc cactgtttgg ctttcagcta tatggatgat gtggtattgg 420 

gggccaagtc tgtacagcat cgtgaggccc tttatacagc tgttaccaat tttcttttgt 480 

ctctgggtat acatttaaac cctaacaaaa caaaaagatg gggttattcc ctaaacttca 540' 

tgggttacat aattggaagt tggggaacat tgccacagga tcatattgta c 591 

<210> 49 

<211> 186 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Pol Trans of Patient E 

<400> 49 

Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr Asp 
1 5 10 15 

He Pro Leu His Pro Ala Ala Met Pro- His Leu Leu He Gly Ser Ser 
20 25 30 

Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Asn Ser Arg He Asn 
35 40 45 

Asn Asn Gin Tyr Gly Thr Met Gin Asn Gin Asn Leu His Asp Ser Cys 
50 55 60 

Ser Arg Gin Leu Tyr Val Ser Leu Met Leu Leu Tyr Lys Thr Tyr Gly 
65 70 75 so 

Trp Lys Leu His Leu Tyr Ser His Pro He Val Leu Gly Phe Arg Lys 
85 90 95 



He Pro Met Gly Val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr 
100 105 110 
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Ser Ala He Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala 
115 120 125 



Phe Ser Tyr Met Asp Asp Val Val Leu Gly Ala Lys Ser Val Gin His 
130 135 140 



Arg Glu Ala Leu Tyr Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly 
145 150 155 160 



He His Leu Asn Pro Asn Lys Thr Lys.Arg Trp Gly Tyr Ser Leu Asn 
165 170 175 



Phe Met Gly Tyr He He Gly Ser Trp Gly 
180 185 



<210> 50 

<211> 165 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient B 

<400> 50 

Ser Cys Pro Pro He Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg 
1 5 10 15 



Phe Met He Phe Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu 
20 25 30 



Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu He Pro 
35 40 45 



Gly Ser Thr Thr Thr Ser Thr Gly Pro Cys Lys Thr Lys Thr Cys Thr 
50 55 * 60 



Thr Pro Ala Gin Gly Asn Ser Met Phe Pro Ser Cys Cys Cys Thr Lys 
65 70 75 80 



Pro Thr Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser Trp Ala 
85 90 95 



Phe Ala Lys Phe Leu Trp Glu Trp Ala Ser Val Arg Phe Ser Trp Leu 
100 105 110 
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Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr 
115 120 ~ 125 



Val Trp Leu Ser Ala lie Trp Met Met Trp Tyr Trp Gly Pro Ser Leu 
130 135 140 



Tyr Ser lie Val Arg Pro Phe lie Gin Leu Leu Pro He Phe Phe Cys 
145 150 155 160 



Leu Trp Val Tyr He 
165 



<210> 51 
<211> 669 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient 
<400> 51 

aatcctcaca ataccgcaga gtctagactt cgtggtgact tctctcaatt ttctagggga 60 
ccacccgtgt gtcttggcca aaattcgcag tccccaacct ccaatcactc accaacctct 120 
tgtcctccaa tttgtcctgg ttatcgctgg atgtgtctgc ggcgttttat catatccctc 180 
ttcatcctgc tgctatgcct catcttctta ttggttcttc tggattatca aggtatgttg 240 
cccgtttgtc ctctaattcc aggatccaca acaaccagta cgggaccctg caaaacctgc 300 
acgactcctg ctcaaggcaa ctctatgttt ccctcatgtt gctgtacaaa acctacggat 360 
ggaaattgca cmtgtattcc catcccatca tcttgggctt tcgcaaaata cctatgggag 420 
tgggcctcag tccgtttctc ttggttcagt ttactagtgc catttgttca gtggttcgta 480 
gggctttccc ccactgtttg gctttcagct atatggatga tattgtactg ggggccaagt 540 
ctgtacaaca tcttgagtcc ctttataccg ctgttaccaa ttttcttttg tctttgggta 600 
tacatttaac ccctaacaaa acaaagagat ggggttattc cctgaatttc atgggttatg 660 
taattggaa 669 

<210> 52 

<211> 181 

<212> PRT 

<213> artificial sequence 
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<220> 

<223> Deduced sequence of DNA polymerase of Patient F 
<220> 

<221> MIS COFEATURE 

<222> (83).. (83) 

<223> x = any amino acid 

<400> 52 

Ser Asn Leu Ser Trp Leu Ser Leu Asp Val Ser Ala Ala Phe Tyr His 
1 5 io 15 

He Pro Leu His Pro Ala Ala Met Pro His Leu Leu He Gly Ser Ser 
20 25 30 

Gly Leu Ser Arg Tyr Val Ala Arg Leaser Ser Asn Ser Arg He His 
35 40 45 

Asn Asn Gin Tyr Gly Thr Leu Gin Asn Leu His Asp Ser Cys Ser Arg 
50 55 60 

Gin Leu Tyr Val Ser Leu Met Leu Leu Tyr Lys Thr Tyr Gly Trp Lys 
65 7 0 75 ^ 80 

Leu His Xaa Tyr Ser His Pro He lie Leu Gly Phe Arg Lys He Pro 
85 90 95 

Met Gly Val Gly Leu Ser Pro Phe Leu Leu Val Gin Phe Thr Ser Ala 
10 <> 105 no 

lie Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser 
H5 120 125 



Tyr Met Asp Asp He Val Leu Gly Ala~Lys Ser Val Gin His Leu Glu 
130 135 140 



Ser Leu Tyr Thr Ala Val Thr Asn Phe Leu Leu Ser Leu Gly He His 

145 150 155 160 

Leu Thr Pro Asn Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met 

165 170 i7s 



Gly Tyr Val He Gly 
180 
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<210> 53 

<211> 160 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient F 

<400> 53 

Pro He Cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He 
1 5 io is 

Ser Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu 
20 25 30 

Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu He Pro Gly Ser Thr 
35 40 45 

Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Pro Ala Gin Gly 
50 55 60 

Asn Ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Thr Asp Gly Asn 
65 70 75 80 

Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Ala Lys Tyr Leu 
85 so 95 

Trp Glu Trp Ala Ser Val Arg Phe Ser Trp Phe Ser Leu Leu Val Pro 
100 105 no 

Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Ala 
115 120 125 

He Trp Met He Leu Tyr Trp Gly Pro Ser Leu Tyr Asn He Leu Ser 
130 135 140 

Pro Phe He Pro Leu Leu Pro He Phe Phe Cys Leu Trp Val Tyr He 
145 150 155 i 6 o 

<210> 54 

<211> 554 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> Nucleotide sequence of Patient G 
<400> 54 

tccaatttgt cctgggtatc gctggatgtg tctgcggcgt tttateatat tcctcttcat 60 
cctgctgcta tgcctcatct tcttgttggt tcttctggac tatcaaggta tgttgcccgt 120 
ttgtcctcta cttccaggaa catcaactac cagcacggga ccatgcaaga cctgcacgac 180 
tcctgctcaa ggaacctcta tgtttccotc ttgttgctgt acaaaacctt cggacggaaa 240 
ttgcacttgt attcccatcc catcgtcttg ggctttcgca agattcctat gggagtgggc 300 
ctcagtccgt ttctcttggc tcartttact agtgccattt gttcagtggt tcgtagggct 360 
ttcccccact gtttggcttt cagttatatt gatgatgtgg tattgggggc caagtctgta 420 
caacatcttg aatccctttt tacctctatt accaattttc ttatgtcttt gggtatacat 480 
ttaaacccta agaaaaccaa acgttggggc tactccctta acttcatggg atatgtaatt 540 
ggaagttggg gtac 



<210> 55 

<211> 184 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Deduced sequence of DNA polymerase of Patient G 

<400> 55 

Ser Asn Leu Ser Trp Val Ser Leu Asp Val Ser Ala Ala Phe Tyr His 
1 5 10 



15 



He Pro Leu His Pro Ala Ala Met Pro His Leu Leu Val Gly Ser Ser 
20 25 30 

Gly Leu Ser Arg Tyr Val Ala Arg Leu Ser Ser Thr Ser Arg Asn lie 
35 40 45 

Asn Tyr Gin His Gly Thr Met Gin Asp Leu His Asp Ser Cye Ser Arg 
50 55 . go 

Asn Leu Tyr Val Ser Leu Leu Leu Leu Tyr Lys Thr Phe Gly Arg Lys 
65 70 75 80 

Leu His Leu Tyr Ser His Pro He Val Leu Gly Phe Arg Lys He Pro 
85 90 95 



554 
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Met Gly val Gly Leu Ser Pro Phe Leu Leu Ala Gin Phe Thr Ser Ala 
100 105 . no 

He Cys Ser Val Val Arg Arg Ala Phe Pro His Cys Leu Ala Phe Ser 
115 120 a25 

Tyr lie Asp Asp Val Val Leu Gly Ala Lys Ser Val Gin His Leu Glu 
J0 140 

Ser Leu Phe Thr Ser lie Thr Asn Phe Leu Met Ser Leu Gly lie His 
5 150 155 160 

Leu Asn Pro Lys Lys Thr Lys Arg Trp Gly Tyr Ser Leu Asn Phe Met 
165 170 175 

Gly Tyr Val He Gly Ser Trp Gly 
180 



<210> 


56 


<211> 


160 


<212> 


PRT 


<213> 


artificial sequence 


<220> 




<223> 


HBsAg Trans of Patient G 


<220> 




<221> 


MISC FEATURE 


<222> 


(108) . . (108) 


<223> 


x = any amino acid 


<400> 


56 



Pro He cys Pro Gly Tyr Arg Trp Met Cys Leu Arg Arg Phe He He 
5 10 15 

Phe Leu Phe He Leu Leu Leu Cys Leu He Phe Leu Leu Val Leu Leu 
20 25 3 0 

Asp Tyr Gin Gly Met Leu Pro Val Cys Pro Leu Leu Pro Gly Thr Ser 
35 40 45 

Thr Thr Ser Thr Gly Pro Cys Lys Thr Cys Thr Thr Pro Ala Gin Gly 
50 55 60 
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Thr Ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly Asn 
65 70 75 * 80 

Cys Thr Cys He Pro He Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu 
85 ^go g5 

Trp Glu Trp Ala Ser Val Arg Phe Ser Trp Leu Xaa Leu Leu Val Pro 
100 105 no 

Phe Val Gin Trp Phe Val Gly Leu Ser Pro Thr Val Trp Leu Ser Val 
115 120 125 

He Leu Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Asn He Leu Asn 
130 135 i4 0 

Pro Phe Leu Pro Leu Leu Pro He Phe Leu Cys Leu Trp Val Tyr He 
145 ISO 155 ieo 

<210> 57 
<211> 1045 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Nucleotide sequence of Patient H 
<400> 57 

cagcaaatcc gcctcctgcc tctaccaatc gccagtcagg aaggcagcct acccctctgt 60 
ctccaccttt grgaaacact catcctcagg ccatgcagtg gaactccaca accttccacc 120 
aaactctgcw agatcccaga gtgagaggcc tgtatttccc tgctggtggc tccagttcag 180 
gaacagtaaa ccctgttccg acttctgtct ctcacacatc gtcaatcttc tcgaggattg 240 
gggwccctgc gctgaacatg gagaacatca catcaggatt cctaggaccc ctgctcgtgt 300 
tacaggcggg gtttttcttg ttgacaagaa tcctcacaat accgcagagt ctagactcgt 360 
ggtggacttc tctcaatttt ctagggggaa ctaccgtgtg tcttggccaa. aattcgcagt 420 
tcccaacctc caatcactca ccaacctcct gtcctccaac ttgwcctggt tatcgctgga 480 
tgtrtctgcg gcgttttatc atcttcctct tcatcctgct gctatgcctc atcttcttgt 540 
tggttcttct ggactatcaa ggtatgttgc ccgtttgtcc tctarttcca ggatcttcaa 600 
ccaccagcac gggaccatgc agaacctgca cgactcctgc tcaaggaamc tctatgaatc 660 
cctcctgttg ctgtaccaaa ccttcggacg gaaattgcac ctgtattccc atcccatcat 720 
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cctgggcttt cggaaaattc ctatgggagt gggcctcagc ccgtttctcc tgrctcagtt 780 

tactagtgcc atttgttcag tggttcgtag ggctttcccc cactgtttgg ctttcagtta 840 

tatggatgat gtggtattgg gggccaagtc tgtaymgcat cttragtccc tttttaccgc 900 

tgttaccaat tttcttttgt ctytgggtat acatttaaac cctmacaaaa caaaaagatg 960 

gggttactct ttacatttca tgggctatgt cattggatgt tatgggtcat tgccacaaga 1020 

tcacatcaga cagaaaatca aagaa 1045 

<210> 58 

<211> 348 

<212> PRT 

<213> artificial sequence 
<220> 

<223> Deduced sequence of DNA polymerase of Patient H 
<220> 

<221> MISC FEATURE 

<222> (24)7.(24) 

<223> x = any amino acid 

<220> 

<221> MI S COFEATURE 

<222> (155) . . (155) 

<223> x * any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (195) . . (195) 

<223> x = any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (216).. (216) 

<223> x « any amino acid 

<220> 

<221> M I SC_FEATURE 

<222> (258).. (258) 

<223> x a any amino acid 

<220> 

<221> MIS COFEATURE 

<222> (292).. (292) 

<223> x a any amino acid 
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<220> 

<221> MISC_FEATURE 

<222> (295) . . (295) 

<223> x a any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (315) . . (315) 

<223> x o any amino acid 



<400> 58 



Ser Lys Ser Ala Ser Cys Leu Tyr Gin Ser Pro Val Arg Lys Ala Ala 
1 5 10 15 



Tyr Pro Ser Val Ser Thr Phe Xaa Lys His Ser Ser Ser Gly His Ala 
20 25 30 



Val Glu Leu His Asn Leu Pro Pro Asn Ser Ala Arg Ser Gin Ser Glu 
35 40 45 



Arg Pro Val Phe Pro Cys Trp Trp Leu Gin Phe Arg Asn Ser Lys Pro 
50 55 60 



Cys Ser Asp Phe Cys Leu Ser His He Val Asn Leu Leu Glu Asp Trp 
65 70 75 80 



Gly Pro Cys Ala Glu His Gly Glu His His He Arg He Pro Arg Thr 
85 -90 95 



Pro Ala Arg Val Thr Gly Gly Val Phe Leu Val Asp Lys Asn Pro His 
100 105 110 



Asn Thr Ala Glu Ser Arg Leu Val Val Asp Phe Ser Gin Phe Ser Arg 
H5 120 125 



Gly Asn Tyr Arg Val Ser Trp Pro Lys Phe Ala Val Pro Asn Leu Gin 
130 135 140 



Ser Leu Thr Asn Leu Leu Ser Ser Asn Leu Xaa Trp Leu Ser Leu Asp 
145 150 155 160 



Val Ser Ala Ala Phe Tyr His Leu Pro Leu His Pro Ala Ala Met Pro 
1^5 170 • 175 
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His Leu Leu Val Gly ser Ser Gly Leu Ser Arg Tyr Val Ala Arg Leu 
180 185 190 

Ser Ser Xaa Ser Arg lie Phe Asn His Gin His Gly Thr Met Gin Asn 
195 200 205 

Leu His Asp Ser Cys Ser Arg Xaa Leu Tyr Glu Ser Leu Leu Leu Leu 
21° 215 220 

Tyr Gin Thr Phe Gly Arg Lys Leu His Leu Tyr Ser His Pro lie lie 
225 230 235 240 

Leu Gly Phe Arg Lys lie Pro Met Gly Val Gly Leu Ser Pro Phe Leu 
245 250 255 

Leu Xaa Gin Phe Thr Ser Ala lie Cys Ser Val Val Arg Arg Ala Phe 
260 265 270 

Pro His Cys Leu Ala Phe Ser Tyr Met Asp Asp Val Val Leu Gly Ala 
275 280 285 

Lys Ser Val Xaa His Leu Xaa Ser Leu Phe Thr Ala Val Thr Asn Phe 
290 295 300 

Leu Leu Ser Leu Gly lie His Leu Asn Pro Xaa Lys Thr Lys Arg Trp 
305 310 . 3X5 Z2 % 

Gly Tyr Ser Leu His Phe Met Gly Tyr Val lie Gly Cys Tyr Gly Ser 
325 -330 335 

Leu Pro Gin Asp His lie Arg Gin Lys lie Lys Glu 
340 345 



<210> 59 

<211> 311 

<212> PRT 

<213> artificial sequence 
<220> 

<223> HBsAg Trans of Patient H 
<220> 

<221> MI SC_FBATURE 

<222> (24).. (24) 
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<223> x = any amino acid 



<220> 

<221> MIS C_F EATURE 

<222> (43).. (43) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (81)7. (81) 

<223> x = any amino acid 



<220> 

<221> MISC_FEATURE 

<222> (154) . . (154) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (16lT. . (161) 

<223> x = any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (195) . . (195) 

<223> x = any amino acid 



<220> 

<221> MIS C_FEATURE 

<222> (216) . . (216) 

<223> x = any amino acid 



<220> 

<221> MIS C_F EATURE 

<222> (257) . . (257) 

<223> x b any amino acid 



<220> 

<221> MIS COFEATURE 

<222> (292) . . (292) 

<223> x = any amino acid 



<400> 59 



Ala Asn Pro Pro Pro Ala Ser Thr Asn Arg Gin Ser Gly Arg Gin Pro 
1 5 10 15 
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Thr Pro Leu Ser Pro Pro Leu Xaa Asa Thr His Pro Gin Ala Met Gin 
2° 25 . 30 



Trp Asn Ser Thr Thr Phe His Gin Thr Leu Xaa Asp Pro Arg Val Arg 



40 



45 



, Gly Leu Tyr Phe Pro Ala Gly Gly Ser Ser Ser Gly Thr Val Asn Pro 
50 55 go 

Val Pro Thr Ser Val Ser His Thr Ser Ser He Phe Ser Arg He Gly 
65 70 75 so 

Xaa Pro Ala Leu Asn Met Glu Asn He Thr Ser Gly Phe Leu Gly Pro 
85 go 95 



Leu Leu Val Leu Gin Ala Gly Phe Phe Leu Leu Thr Arg He Leu Thr 



100 



105- 



110 



He Pro Gin Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu 



115 



120 



125 



Gly 



Gly Thr Thr Val Cys Leu Gly Gin Asn Ser Gin Phe Pro Thr Ser Asn 
130 140 



His Ser Pro Thr Ser Cys Pro Pro Thr Xaa Pro Gly Tyr Arg Trp 



150 



155 



Met 
160 



Xaa Leu Arg Arg Phe He He Phe Leu Phe He Leu Leu Leu Cys Leu 
165 170 17S 

He Phe Leu Leu Val Leu Leu Asp Tyr Gin Gly Met Leu Pro Val Cys 
180 185 iso 

Pro Leu Xaa Pro Gly Ser Ser Thr Thr Ser Thr Gly Pro Cys Arg Thr 
195 200 - 205 



Cys Thr Thr Pro Ala Gin Gly Xaa Ser Met Asn Pro Ser Cys Cys Cys 



215 



220 



Thr Lys Pro Ser Asp Gly Asn Cys Thr Cys He Pro He Pro Ser Ser 
225 .230 235 240 



Trp Ala Phe Gly Lys Phe Leu Trp Glu Trp Ala Ser Ala Arg Phe Ser 
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245 



250 



255 



Xaa Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Val Gly Leu Ser 
260 265 270 



Pro Thr Val Trp Leu Ser Val lie Trp Met Met Trp Tyr Trp Gly Pro 
275 280 285 



Ser Leu Tyr Xaa lie Leu Ser Pro Phe Leu Pro Leu Leu Pro He Phe 
290 295 300 



Phe Cys Leu Trp Val Tyr He 
305 310 
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